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L INTRODUCTION 


Peeracialy develcoina and exnandina area Q f computer 
ποιον and aoolication 15 that of mic rosorocossors; 
ου elin the acvances in microorocessor technology: rhe 
Кас Согегѕ ої araohic displays are makina steady огоагеѕѕ 
in exoanding their local caoabilitv, while at the sare time 
meauicing their cost. 

U a Silom) ficaemt portion of the cost of building or 
Na Nina 3 warshio 1s the electronics in its sensor and 
weapons systems, and because a areat arount of time ang 
oersonnel vower is eroloyed ПІ (I Oro sirole but 


ού ιο tasks, microcorouters offer the artrential ro: Ша) 


(b 
> 


ШОО e the cost of diƏital systems, (2) perform sore cono] 
Euct'ons at remote stations, relieving the conaestion at 
larger central сосила facilities, πο... οὐττοπη 
EMunctions currently handled by watch personnel, thus 
reducing the manning requirements of watch sections. An 
example of this is the oroblem of manual tracking of radar 
memcacts and the solution of Maneuvering Boaro problems. 

It is the ourpose of this thesis to demonstrate that ап 
alternate aporoach to the solution of the cronlems mentioned 
above can be develooec and imolemented by ins Tag 3 
microcomouter olasma grachics system, while at the same time 


maintaining a human enaineered user interface. 


21 





IUE ο (O DC [I TT TBE PROBLEM 


Ма осаға naval shios not equiooed wTth Naval Кас туса! 
Matta Systems ΠΡΟ, coerations oerfermed by the Combat 
ποιο Center (CIC) durina a norma! peacetime watch 
include manual 5:7, τοί radar contacts and solution of 


maneuvering board problems. 


A. USUAL COMBAT INFORMATION CENTER OPERATIONS 

Durina normal peacetime steaming, tne CIC watch team may 
consist of from two to ten or even more oersonnel, depending 
16 51726 οἱ the ship as well as on the complexity of the 
eduipment being used. 

Arona” the oroblems that are normally solved nv CIC 
personnel, special mention needs to be made of those of 
ЕО па contacts and the determination of parameters such 
ου, soced and closest point of acproach (CPA) of 
NAM OSe contacts. This is à tedious and error-prone task; it 
ten requires most of tne time and effort of the CIC team, 
КОШО И Сс y 1 tamy important to the safety of the shie. Тате 
has lead to the installation of equinment to reduce the 
amount of workload in the CIC while at the same time 
ovina (Ше το) тайт тту о? ое сопы апт Information 
erovided το the bridaei this equioment includes dead- 


reckonina devices and the NC? olotter. 


ο. MANE UVER TNG BOARD PLOTTING SHEETS 


MS may. Cesmacomsibilitv of CIC is to orovide 


2 





—ra 


Mor rmation and recommencations on tne tactical situation: 
Mmecocdingly, CIC must ο οι o nation сп all surface 
tacts within range. C Ont OC t Course, speed and CPA 


И огпаг топ, ЕОС ЕА round Using rhes ‚amnauveriao SOS" 


Botting sheets. 

КОШ aneuverinag Boara plotting sheet (hn. б. 2065-10) nas 
ЖЕ ЕЙ огерәгез in order to facilitate the solution of a 
Өһіс |5 relative movement problem. 

Although the use of the Maneuverina Board becomes after 
the 


NO FPactice, stratahtfcrward, it will normally reauire 


COmolete attention of one oerson during CIC ooerəations. 


С. DEAD=RECKONING EQUIPMENT 
Meaag=reckoning eGQuioment 1S an imoortant Jevice in CIC. 
Ban Maintain 3 Continuous, up-to-the-minute, asograohic 
ОСТ Of own shi0's motion. 
The dead-reckoning system consists of tne so, lewing 
basic comoonents: ο ο еба сесола analyzer (DRA), (2) 
EE reckon)ing indicator (DRI), and (3) dead-reckoning trace 


КІ), ICS are shown in Fiaure No. 1. Course and soeed 


mouts from the own shin are fed into the DRA from the 


Qyrocompass and pitometer log, and then to the DRT, where 


“ 


thev cause a movable source of light to спасе Бе Shi's 
MER continuosly. 

The chief value of the DPT is its use in analyzina ship 
movements апа іп olanning and carryina out maneuvers. As a 
courses 


Mem@aqcapniG olettine device, the ОКТ disnlays true 


and allows dırect Сото оттоп ox true Contaci: Soeecds. 
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A (DRT) 


COMPONENTS 


DRITT BASIC 
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FIGURE 





Eno oosit:ons of the bug indicates true positions of own 
πον Connecting И оосо Оо еп positions yields the ship's 
week, Plotting ranges and bearings of contacts; using own 


“ОО 205151075 as "η -τοπεῬε, er Bie) Pe ayia their true 


anio 
Bositions. An experienced DRT operator саг maintain 
МОО Oneous olots of as many as half a dozen contacts, 
memnuhi e supolying essential data (as required) on contacts 
meat are being plotted. 

A problem that is present, especially in Ant} Submarine 
warfare πον O TT ο “ΙἨττιτυ. τ--ζτ,πονίῖπα ships, and 
ШЕЕ turning submarineS, which normally results in confused 
ИШЕ inaccurate ORI plcts. Ie ҒО helo solve these 
problems, a5 well 85 to reduce inconvenient delays in 
ШО К л па contacts because o f п от ле! 3ayeqa throuoon 
πο talkers, the USN Mk NC2 olottinq system (Canadian ОРТ) 
Busco developed. The NC2 plotter consists of three major 
mits: Gli. thel blotting table, 5η] the  dead-recxoning 
ШО сатог, ага (3) data converter. 

The main difference between the NC2 plottina system апа 
е ӘСІ 15 that the Νο plotting system is capable of 
receivina contact bearing and range information directly 
SS сог Sources (usually 3 radar repeaters and the sonar). 
lin s NE tion 15 then translated, ara oresenteaq as 
ЖИЕС corts of light im the plotting rabla., ^ functional 
alm O (he NC2 olotting system is presented in Fiaure 
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BENE PECENT MICROPROCESSOR TECHNOLOGY ADVANCES 


«πὶ advances in the field of larae-scale intearation 
LSI) semiconductor Orccess technoloay have made possioie 
wnt al reductions ir the cost ana size of digital logic 
απ συῖτες. In the last decade, comouter system buildina 
ЕЕ “5 nave orogressed from discrete components to comolex 
intearated Creu 1 s.. Microprocessors represent a very 
remarkable achievement of enaineerina ingenuity ana 
Mmeeusotrial know-how at their best. 

Composed of miniaturized software-encoded chios and 
minimal вәгаеаге circuitry, Chesemilerscomsuter,.3 Gigital 
memouter using microprocessor logic, is ideally adaptea to 
meecialized tasks and soplications. 

Ecce 1975, the year in which INTEL Corcoration shipped 
EN first 8080 8B-bit N-channel microprocessor, a number of 
manufacturers have developed similar oroducts ana because of 
this competition prices have been drastically lowered. With 
hardware and software system develooment costs as they аге, 
meem micro work is done on a custom basis. The areatest 
advantage of microcomputer based systems is the ability to 
have soecialized “and cedicated equipment solving specific 
problems. 

At the same time Ooerioheral equipment has also 
experienced major changes, сегһаов most dramatically in 
Ш арһіс displays. The cathode ray tube ШЕРТ) 15 ге ита 


COmmon device because of its high performance, low cost, and 


17 





ουδ τν. 

A relatively new graphic device is the Plasma Display. A 
plasma panel is two etched glass plates separated by a 
neon-based aas which αἷονς when exciteg гу an electric 
mse. The disolay consists of a series of briaht dots that 
ШЕП бе formatted into alphanumeric and сгаоһіс symbols. 
Plasma panels do not require refresh orocedures and once a 
EuUcular point on the cisolay is "turned on", it continues 
memalow until "turned off". 

ШЕ бітсізсіібу of | construction of the plasma panel 
suggests that it can potentially reolace the CRT for many 
memouter graphic apolications. NES current, state of 
development», it presents the following advantaaes: (1) it 
presents a sharoer image that does not deteriorate with time 
(does not need to be refreshed), (2) 1t has a reliable 
selective erasure mechanism, (3) its power requirements are 
cOmoaratively low (4) it has a longer expected life time, 
and (5) it occupies less space. Some disadvantages are: (1) 
lower resolution, (2) relatively slow write and erase rates, 
MOS) no "real" aray scale [Ref 11). 

As O. Babin and R. Seaman have shown (Ref. l]; et Pes 
possible to combine the advantages and convenience of low- 
(06% ad A ure; systems, with the powerful AE R o f 
plasma displays, Кы Кау тп а complete microcomputer 
development system with graphics caoability. 

The ouroose of this thesis was to demonstrate the 


applicability οί а simple and Wae Coens lve micerocomputer 
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plasma qrəphics system to Navy functions апа problems, 


s 1fically as an alternəte aporoach to the solution of 
NUUS most common problems, and to show that it is possible 


to design and develop a human engineered user interface. 
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''. SCEPTUAL DESIGN 


Breronrocessor technology can be usen ES solve 
Maneuvering Board orohlems and to present a geograohical 
ОООО сып ship and contact positions. 

In order for such a system to be competitive with 
existing eauioment, tne following requirements should he 
me?) | led: 

ls Relatively inexoensive HcuisvtT?on and 
maintenance costs. 

2. Reliable and widely available components. 

Speed and accuracy in performing necessary 
elul ations. 

4. Human engineered user interface. 

ЕО ТТӘСІСТІТСУ In IS use. 

СОСТ οἱ GisplayinGc ə qeographic olot of the 
own ship and contacts», while maintaining at the same time, a 
memstant update of the own ship's position. 

7. Capacity to solve Maneuvering Board problems 
such as the determination of CPA information, and 
calculation of course ana speed values for the contacts. 

cu ШОЛ on of the proposed system should not 
require more people than the current methods. 

It was with these objectives in mind that the 


mrcrocomouter system described below was designed. 





A. HARDWARE DESIGN CONSIDERATIONS 

mre eguioment selected to implement the system described 
in this thesis was chosen because it was availanle at the 
Naval Postgraduate School, and was representative ο. 
commercially available microcomeuters and  olasra disolay 
meennologies. The SIC EUR Ὁ TEE Mjicrocomeuter 
Develeooment System (MDS) computer as the prototype for this 
project was made because of 1ts immediate availability at 
the Naval  Postaraduate School and because 0. Babin and R. 
Seaman [Ref 1] had alreaay interfaced the MDS with a plasma 
disolay (the AN/UYO-10 Plasma Display Set» manufactured by 
K ΠΕ APPLICATIONS INC (SAL)). 

Two features of the MDS system that were especially 
useful were: ср) Gem eve mested interruot priority 
resolution network, and (2) TM ET Clock ἴσσις, used 
to maintain a real time clock value by means of generatina 
ШШ ἱπίθγγυος at 0.77 millisecond intervals. 

A DATAMEDIA Elite 2500 Video Terminal was chosen το 
present alohanumeric information, because its features 
Іпсішсес: (|1) editina anc roll operation modes, Го» Oto 
9500 baud proarammable speed transmission, (3) protected 
fields, (4) computer derived or high light field (blink), 
(5) addressable cursor, and (6) provision to drive up to 16 
external monitors. 

Because of the volume of floating point calculations 
required, an SBC 310 Hich Soeed Mathematics Unit, developed 


ιο Corporation, was incorporated... In performing high- 
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speed mathematical functions, the Math Unit acts as an 
Ж ТБІ! ісегі processor». performing a repertoire of up to 14 
metic functions At least an order of maanituce faster 
than comparable sottware routines. 

mare No. 3 shows the fina! confıauration of the 


equipment used in developing this thesis. 


peor (WARE DESIGN CONSIDERATIONS 
1. Lanouaae Selection 
Because of the hardware configuration selected апа 
its immediate availability, PL/M 80 was chosen as the 
programming lanauage to be used. PL/M 80 is а lanauage 
ООЛ реп бу Intel Corooration and designed especially for 
K em ага applications programming for the Intel 8080 
INE rFoOprocessor. The ONS I OSC T operating system, also 
meveloped by Intel Corooration for the Intellec MDS system, 
has a resident PUARO οοποιἱσο, which was very useful 
during the imolementation» debugging and testing phases. 
eee loating Point Arithmetic 
Floating ooint arithmetic was required because the 
range of numbers to be represented was larae anda sometimes 
unpredictable. The format used to represent тос тас ON At 
numbers was Í гел геп Ὃν. the SBC 310 High Speed 
Mathematics Unit. Aoocenrdix D shows how this unit was 
actually implemented and the reauired software procedures 


that are needed to use pb The functions that were 
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implemented and the execution times are listed in Table I. 
E Transcendental Functions 
Three transcendental (Um c tns wene also 
implemented, namely: (1) cosine of 3a given angle in radians, 
ΙΝ... 175 Of a aiven angle 1n rad3ans, and (5) arc tancent of 
αίτιο of two inout oarameters. These functions were 
implemented based on the procedures in Reference 4, using 
floating point proceounes. Appendix A describes the 
əlqorithms used. 
ША бесісп Philosoony 
Tne system was designed with the following three 
specific objectives in node 
a. Human engineered user interface. 
EE t3oability to disolay a aeoaraohic plot of the 
EG ENIS эпа contact positions. 
5, Capability of Solving Maneuvering Board 
L ms, specifically the determination of CPA information, 
course and speed values of all contacts. 
In order to achieve these objectives, a bottom-up 
implementation philosophy was chosen. Because of the modular 


design encouraged by PL/M 80 and ISIS-II, er was also 


ШОС Се to mao. the different levels of design -into 
Mmorresoonding modules of software. The basic idea was to 
encomoass all functions corresoonding to a level of design 
Beto One Software module caoable of oerforming all the 


necessary functions. 


In doing So, the following modules were develored:- 
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' | ' TYPICAL 1:  MAXIMIUM | 
ШІ OPERATION meee ee Xe CUTION |; EXECUTION | 
i NAME ' GE DE ' TIME ΠΠ ' 


Fixed Point 


τον (MUL) | 0 i 15 i 29 
I I ( ' ' 
' ' ' '. i 
ИЕ т хеа Ро: гї ' i i i 
u ide (DIV) i j i 25 30 
I I ( i ' 
Ent rended Fixed | ' i | 
1 Point Div(EDIV)! E | 84 ! — 100 | 
I ! ' ' ' 
ШО oat. Point ' 
EE О ісіу ІРМІЛ)! 2 : 84 ; 100 ' 
' ' ' ! ' 
Boat. Point i ' i ' 
MY ide (FDIV) i 5 i 92 : 110 
' Float. Point i i | i 
ас (FADD) : 4 ' 5% j ШЕ 
I I ' ! I 
Mo at. Point i i i 
E Ub5tract (FSUB)} S i 33 ; Е j 
! ! t ! 1 
Mat. Point i i ; ; 
meoouare (FSQR) 6 i 84 100 ; 
I i ' ! I 
! i ' | ' 
ИШЕ оа. Ро гї i | 
Шат Root (FSQART)! 7 | 178 ; 205 | 
! ! ! ! ۱ 
ΝΠ; Sed=to=Float | ' ' ' 
meemyrsion(FLIOS)!} 8 | e i 100 i 
' ! ! ) ! 
' ! ' t 0 
mee roat~to~-Fixed |; i i i 
ШЕПугсзогп(ҒІХ5р)! 9 ; 42 85 i 
! ! Ц ' ( 
' t t t ' 
K ioat. Point | | | i 
, Compare (FCMPR); A Í 7 7 | 
ШО loat. Point | ! : 
Test (FZIST), ! B | 7 | 7 | 
! | ' ' ' ' 
Mmeexchange (EXCH)! F i a | 4 і 
i I 0 i ! 


Note: all time values are specified in microseconds. 
Listed times do not include time to pass arguments to 
ν. th Unit and to read results upon completion: this 
mse typically 90 microseconds. 


Ξε TT MATE UNIT FUNCTIONS AND EXECUTION TIMES 
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а. Оо Уа тссиТе used to interface the system 
EUH the CRT/keyboard. 

КЕИШ i C ασ Sen module used to interface 
MS stem it^ t^e Plasra Disolay unit. 

Aaa module used to oerform all Pune tons 
dealing with time, 41C 3150 to keep a real time clock for 
the system. 

AIN ΡΟ ΝΤ. a module used to perform all the 
Mecessary floating point operations, and to calculate the 
transcendental functions already described. 

e. FLTASCII: a module used to make the necessary 
momversions τ. ИЕ ο οἱ АӘГСІІ спагаскегв into floating 
КОЛ ПО format, and vice versa. 

f. CRT: a module used to disolay all the necessary 
emomrequested values in the CRT. 

Oe ВИАС Μο ο Е a module used to disolay al) the 
meeessary araohic information іп the Plasma Display unit. 

Б ШЕТ ae module used to "interface with the 
user to get requested input values. 

e DISPLAYSCMDS: а module used to display 
information requested by the user, іп (һе СКТ. 

Je CPASMODULE: mou le used to calculate and solve 
all СРА Mes, sna ON lens 

ο ο το Ρο “a module containing al) the 
necessary procedures to link al) the other modules’ actions. 

|. MAIN: a module used to serve as executive module 


ОТ the System ООО оС: пл та э! the different functions of 
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Ше аігеасу described mocules. 

Appendix B describes all these modules τη more detail, 
wile Appendix E lists alızehe programs that compose the 
Bm; Aopendix À descrioes all the main algorithms usec in 
йе system, and Appencix € contains an Operator's Manual 
TIT Eruct'ons on ho«4^ to use the system. 

5. User Interface 

This 1s the aspect ШІ NWhach most Systems fail, 
lPPcause of the complexitv of the oroblem of trying to define 
NA. average user" 1s in any system, and in trying to 
KER S all the possible ways in which a user could react. 
t is therefore necessary to define boundaries in how the 
Estem 15 expected to interact with the user, while at the 
Pme oroviding an acceotable rance of variations. 

the features that becomes indispensable when 
 РЕЕЗССІпО with a human operator, is error detection and 
tification as soon as possible, с^ ρε сараотітеу о? 
llowing the user to correct his own mistakes either «hen so 
91d by the system, or when he discovers the mistake by 
imself. ο ου ο 8835 taken in this aspect, as is 
xplained below. 


ШИЕ decision that was taken durina system design was το 


y “ 
ы 


educe to a minimum the number of keys that the operator 
ould have to press when enterina data. This imolied that no 
pecial character, such oos Carriage return, would be 
 Е5агу to mark the enc of an inout, but this also meant 


с the ο л те Таг the input woul3 have to be done nn а 


et 





 “Тогпастес manner, The design choice of aoing all inputs 
lum opre-formatted way, was reinforced by the fact that 
meroonne! in a CIC team are used to communicate with each 
Ф ЕЕЕ бб тс a Dre-cefinec terminoloay. That is, if the value 
She course of вов е 1S 050  dearees, then when 
ИИО СЗС ла this value, the word "thirty" is not used out 
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instead the message "zerc", "three", "zero" is aiven. 
6. Levels of Correctness 

As was established before, it is very important ог 
a system that denends almost comoletely on the correctness 
of the input values that it receives, to ensure that all the 
input values received fall into an acceptable range of 
variation, and within logical and plausible limits? 
furthermore, πι οπποςδ τν 0! error correction should also 
бе епбесдес іп the system. 

To achieve all of this, the system was designed to have 
KSO Six levels of error detection and correction: 

а. The first level is established by checking for 
invalid requests from the user, such as askino for 
information about a contact when no contacts аге іп the 
Systems if this error occurs, a warning messaqe is issued. 

b. The second level of error detection is done by 
checking each character received from the ee to 
determine if it has some meanina to the system. An example 
NIS would be when trying to input ап alphabetic 


character in a numeric defined fields if an error o phys 


type is detected, ШЕНЕП (2 s alarm will sound and the 
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MV? not be echoed at the display. 

ha third level 15 established by checking а 
Bay correct input aaainst established boundaries 
ШЕпе тусе ой inout oeing exoected. A= | evample of tnis 
Wid be when a value cf 79 1S received when reauesting an 
JRS value, ο πες 9 lies outside the bounaarıes 
ο for HOURS (0 <= HOURS < 24) then an error has 
curred; thusSr a warning message will be issued, the CRI's 
Vem will sound, the value will not бе accepted nor 
recessed by the system, and the cursor will oe placed at 
EN іппігеа of the incorrect value; the warnina messaae 
| remain on the screen until the mistake is corrected. 

E Ihe fourth level occurs after all input has been 
КООШО from the kevboard, by aivina the user the chance to 
апу value just input. 

e. The fifth level is obtained by making the system 

all ШИЕ песессагу сготрстга in a pre-cetermined format. 
is eliminated the problems that occur when more or less 
"than necessary 15 provided to the system. 

δν The sixth level is carried out by allowing the 
NEO change any current own ship or contact value at any 
me. 

All these levels of correctness are ensured any time an 
 Обегатсісгп takes place. It is important to note that no 
O for values that are syntactically correct ano 
thin estahlishen boundaries, but incompatible with 


Ns баса and logically incorrect with the present 
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 бастоп, could he provided because of the many oarameters, 
Weriables and sonecial situations that could be involved at 
any aiven time. 

Mieyvrous!y, tne use of so many <heckına procedures aaadeg 
В сопсвісегасіес amount cf overhead to the system, es far as 
amount of code 1s concerned; however, sufficient core was 
available, and | execution speed was not significantly 


dearaded. 
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LN (í j moe SCRIPTION 


MS description of tre Syetem is αλλ ποσα into three 
major Bsas* hardware dependencies, system characteristics, 


Nata structures. 


HARDWARE DEPENDENCIES 

Because of the hardware eauipment that was selected the 
MERO wing hardware devendencies exist BM THe current 
implementation of the system: 

1. Fhe system utilizes the real time clock logic as 
provided by the MDS system? Cans. XC lock is capable of 
generating an interrupt of level 1, when enabled, at fixed 
intervals of 0.77 milliseconds. In order to be able to use 
this feature, a procedure named CLOCK was imolemented and 
defined to be of type [INTERRUPT 7; this allowed the PL/M 80 
ШОШО н ег to create the necessary code for the interrupt 
(ОГ and for the routine CLOCK. A software problem needs 
to be exolained at this coints since the development of this 
System was done under 1515-11, the CLOCK procedure had to be 
1964 as if occuring at a level other than 0, 1 or 2 (in 
this case 7),. because ISIS-II would not allow any user 
generated-code to be located below memory SE 3000H, 
except co BE used іп 1nterruots 5 through /, or 
SIONS 28 to 65) Since the clock interrupts are of level 
1 τ... προσ 15), then ir order to override this 


ISIS-II inconvenience, the interruot vector generated for 
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ΠΝ... ε starting in location 56 (level 7), had to be moved 
to КОО on 8 (level 1), after locatinma the system code in 
memory, ana before attemptina to use the real times clock, 
 ЕГепсес 5, / anc 9, describe this oroblem in more detail. 

he system occupies anoroximately GOK bytes o í 
mystical memory for coder and approximately 12K bytes to be 
used for variable data; шест оге ϱ Contiaurat1onh. of at 
least 50K bytes of RAM is necessary to execute the system. 

[he system utilizes an SEC ШЕ) High Speed 
Mathematics Unit to perform floating DOIN! arithmetic. 
Although the oresence of this Math Unit could be avoided by 
ο ο ὅσιπο its functions with appropriate software routines 
performing the same operations using the same formats, this 
15 not recommended because of the excessive overhead that 
MONO result, especially with regard to execution time. 
Appendix D xj ojo ӘМ the “ath Unit was actually 
implemented. 

4. The system devenos in three ways on the type of 
terminal used: the handshaking procedure necessary to 
communicate between the CPU and the terminal, the code 
Meeced to contro! τοπίο, and the general 
features of the DATAMEDIA Elite 2500 Video Terminal = 
motabd! y the orogrammable poo "ode, the πο Сї 
ИШ leged fields, the caoability of having an addressable 
EUrsor, and the possibility of making displayed messaaes 
Brink. 


Ds ОО e en etem has a hardware dependency with 
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БЕСГЕСС το the Plasma Display Unit Selected, in three 
respects: the handshaking procedure necessary to send 
Bc ters to tne Plasma Display Unit; пше code used to 
entro! the Plasma К Бо ЗУ Unit NUnctiOn^S; and the 
MONO ty of the Plasma Display Unit of working either іп 
NE numeric or in vector mode. ihe SAI Plasma Display Unit 
EIN built-in capacity to draw solid or dashed vectors by 


meeertying the two end points defining the vector. 


SS TEM CHARACTERISTICS _ 

As was established before, the system was desianed to 
Form basically the same functions ас Dead-reckoning 
equipment, while adding the capability of simultaneously 
ВО Утга maneuvering соатга problems. The system, as 
ımpolementec in this thesis, = caoable of performing the 
MOTO w+na tasks: 

ШОШО л с а 65 many ас 50 positions of the own ship; 
maintain as many as 15 positions for each contact, 
ος ον σου, 0S 15 different contacts. 

E Maintain and present а сеоагаоһіс plot of own 
ship and contacts. 

S ipta) and disolay a Surface Status Board. 

meee solve "the followina Maneuvering Board oroblems: (a) 
CPA information, and (b) course and speed Of 
Соп асс» 

5 ОШ сеп 5 roguiest, oromot for necessary inputs and 
τ. 75 οποοίθνο, Vf aco!icable. 


oe At user's request», display all the information that 
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exists in the system, in a ore-established format, 

О ОБОЗЕВ automatically the position of the own shio, 
DY USING SCOT SCE апа speed values with a 
fraquency snecified nv the user. 
ККК Мм зїп атп ^a Real Time Clock. 
AY] the above tasks are performed by the system, either 
Euucmatical!y or at user's request. Some parameters need to 
be defined durina system a za t ton: these parameters 
Ee: 
l. Time zone number. 
0. Local time at which the system is started. 
3. Latitude and longitude values defining а selected 
ο ο οσα) cont to be used as center of а 
ЕССЕСІПатес ӘгіПп svstem used mainly Boe =e lott ino 
purposes ang as a reference to determine positions 
ol ThE GU SHI and contacts. 

СЕР :Π1ετ55 and longitude values defining the starting 
Besıtıomzof the cwn shio. 

Die ο ο) course value of the own shin. 

6. Initial speed value of the own shio. 

ПОЛО Ка! scale value for the Plasma Display Unit. 

The system also has two parameters with топа. default 
е: (1) = ШЕ CTT Еаллае set ar 50 yards, and (2) the 
üterval of time between updates of the own ship's positions 
IS set at 180 seconds. Any parameter in the system can ne 
παρα at any time, with the exception of those parameters 


that define the boundaries eu work of the system; these 
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fixed values are: 
meee aximum range: 100.0 miles. 
Maximum speed! 99.9 knots. 
EN uber Sf letters used to desianere a contact! 2. 
νι, ттт scale value: 00.25 miles/inch. 
ENS inum scale value: 25.00 miles/inch. 
6. Zero defined for the system: 
„0000009 <= "zero" <= +0.0000009 For FIST | ma 
Boynt numbers only.) 
l. Minimum Safe CPA Ranae value: 50 yards. 
8. Maximum Safe CPA Range value: 1000 yards. 
mare TI describes the formats used for innut, internal, 
Πα oöutourt reoresentation of the values with which the 
EE operates; as well as the units used; Table III gives 
ШЕ Conversion factors used in the system. 
l. System Displays 
As was stated oreviously, the system maintains two 
@irferent displays: a Video Terminal presents a Surface 
ου Foard and interactions with the user, and a Plasma 
Ж ОЗУ oresents a geographic plot of the positions of own 
mmo and contacts. 
a. Video Terminal Disolay 
uns. 4 presents a picture of how the en 
Terminal Disolay is arranqed. The screen is divided in two 
Breas, the upper oortion of the screen consists of a fixed 
πο presentation of information about the own ship and 


meme contacts. From this representation; the TOIT ORIN 
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Mica πι... 2025.5716 уага5. 
A Шаа раст ап. 

ИТ ee 0,00029089 radians. 

ουκ ιο σα. | nautical mile. 

ШОО ЛО ОСОТ Oo n] Mautical mite x Cos(Latitude). 
e osa 5.141593 


BE DOl sce eee ‘aUu Cal mile 7 hour. 


n n j ier CONVERSION FACTORS USED 
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information can be obtained at any time: 

ο) Time. The time zone number and the local 
me maintained and automatically updated by the system 
Ey second. 

(2) ЕРТЕ ЕТІЛЕ ama  lonaitude values 
Poercating its last geoaraohical Basıkıon as determined 
automatically by the system at least everv Í time, where T 
is a period of time as selected by the user. Information 
about the course and soeed is also available. 

(3) System. Information akout the total number 
EM UU ntacts n the system, classified by their corresoondina 
S. Friendly (FD), Fostile (H), and Hot ЭАа CUN, 
Information aoout the mode in which the system is operating 
Eso disolayed. This will be explained in the followings 
 гзагасһ5. 

СОО S 52 | COmolete information about six 
τς 15 displayed. The following items are provided for 
each contact: (a) desianation, (Б) Куре: surtace (S) or 
Sub-surface Cass: Friendly (FRI), Hostile (ROS), 
or Unknown (UNK), (d) last mark: time, bearina and range, 
(e) se, КОА OW Mis (f) speed, 1f known» CI PA 
information» if known: time, bearing and range, or one of 
mE following three pessible messages: I πο ho LON; 
BE ME CRS & SPD", and “MOVING AWAY". 

It should be noted that, although the system 15 
ШОО е of maintaining up to 15 contacts, information about 


only six of them will be constantly oresent at the display» 
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the user has the caoability of selecting which contacts he 
desires to be aisplayed in this шау, ог аз will be explained 
later, he can also obtain ШШ опта еп about ary contact 
meemmorar)|iy) in the lower portion of tne screen, 

lsowerEegrtuom of the screen consists of the 
ο ant rows and is used durina Input and Disolay 
L Ons; it has no fixed format and if the system is not 
КОО Н a Input or Display operation, it contains only 
ШО ото? ("7") symbol cispelayed ın its uoner left corner. 

As mentioned previously, the system operates iA 
three different modes; these modes are: (1) Initialization, 
aut, and (5) Display. The Initialization mode is 
ШОШ еа only once at the beqinning of the execution of the 
System, and it 15 indisoensable for the oneration of the 
System, as was explained oreviously; it can not be requested 
by the user once the system Ше Ser Тһе J aut and 
Display modes are determined oy the мау the system 1s 
performing at any given time, The system operates ın the 
Input mode by default. Both modes require interaction with 
the user. 

(1) Input Mode. The system is operating іп 
ШОРОО mode any time an Inout operation is being performed. 
The following Input operations can be reauested by the user! 

(a) Modify Coordinate η Отата 
Derameters; optional: latitude and longitude. 
(ο) Modify Own Shio oarameters; optional: 


Пәтітісе, lonqitude, course and soeed. 
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ce) Create a Contact; required: 
sıgnation, type, class, bearina, and range; optional: 
urse and soeed. 

ο, kemove a Contact; required: 
| апасіог. 

le) Rədesignate a Contact: peu meds old 
NEDSW designations. 

ШЕ) Update a Contact; required: 
siqnation; Detıonal; tyoe, class, bearing, ranae, course 
d speed. 

ο σοσπιδοις te Display: select HICR 
ntacts are desired to be displayed permanently іп the 
rface Status Board. 

(Һ) Time; ootional: time zone value, system 
ock value, and time between updates. 

ООО ШӘ Ге СРА Range: modify the Safe CPA 
nge parameter. 

(3) Mind: enter/modify wind parameters; 
Quired: direction and speed. 

(к) Scale: modify the graphics scale value. 

(1) Plasma Reorientation: reorient the 
mere displayed at the Plasma Disolay Unit. Я 

All these onerations are performed using 
Bewer oort:ion of the screen and are divided into various 
ases ("pages") in order to allow a better utilization of 
e screens any Inout operation can be reauested by pressing 


e appropriate key at the keyboard. 
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ΤΙ СОГА cae. the system is operating in 
Disolay moge any tire a Display operation is being 
performed. The followina Disolay operations can be requested 
by the user: 

Can splay Information about the 
ШОО т пае Grid Origin parameters (latituce and longitude). 

ντος, οι-ρ]ονε information about the 
Graphics Scale currently used by the system. 

Се ο ποιο: Sse lays information aktout 
ШОШО н l owing own shio oarameters: latitude, longitude, X 
ШОТ values in the user defined Coordinate Grid System 
being used, course and speed, 

(а) Contact lnncpmatqon: displays 
information about a specified Contact's oarameters; 
requires: designation? provides: type, class, number of 
positions maintained by the system, latituqe, longitude, X 
and Y values in the user defined Coordinate Grid System 
being used, last mark's time, pearing and range, and if 
possible, gives information about course, speed, CPA 
parameters, and estimated actual position. 

(e) Contacts in System! displays 
Formation about the designations of all the contacts in 
the system, if any. 

(f) Safe CPA Range: disolays the value of 
the Safe CPA Ranae parameter. 

(шп ña: disolays information about the 


wind. 
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(h) Diselay Uodate Time: displays the value 
of the current lime Between Uodates being used. 

All these operations are performed using 
"mower portion of the screen, and are divided into 
various phases cages order to allow 8 better 
ШИИ а отоп of the screen. Any Display ooeration can be 
requested by pressina the aoprooriate key at the keyboard. 

Figure No. 4 presents a view of how the 
Video Terminal display looks durina system operation; Fiqure 
No. 5 presents a layout cf the keyboard used and Figure Νο. 
Sa the arrangement of the various [Input and Display Eve 

(3) Other Function-Defined Keys. The keyboard 

meee also two other special function keys: 

(a) Rubout Key. Used to backspace the 
ОСО when inputting information into the system. 

(ο) “GO" key. Used to advance the various 
es in which the Disclay operations are divided. 

b. Plasma Disolay 
The Plasma Display is used to present а 

en aoh cal plot of the own ship and contact positions. It 
displays the geographical picture that is defined through a 


system-defined, and user-controllable "window"; this window 


1S used to focus on the  geoaraohical area that is of 
materest to the user. Two mechanisms control the "window": 
(ПУ Scale. This defines the scale at which the 


plotting is desired to be presented, determining the size of 


the window. 
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ОРИ ООО е Кесгтепгастог. This specifies the 
window's center. Three different methods were used: (a) 
fixed reorientation, by making as new center any one of 
eight ООШ е де у тес соїпїє< in the oicture, (5) oy making 
the last oosıtion of the own ship to he the new center, and 
КОИ таспа the last position of any contact to be the new 
Mene? of the picture, 

The Plasma Disolay also presents the current 
value of the scale being used in ifs upper left corner. The 
ου 01015 of the own shic are marked with briaht circles 
Emu cred by solid vectors, while the positions of the 
contacts are connected бу dashed vectors and marked with two 
Ie rent symbols: a cross if the contact is Hostile or 
IOS, and a circle if the contact ПБ Gr елау; the 
designation of any contact olotted at the Plasma Display is 
Eu ented close to its first plotted position. 

Figure No. 6 presents a view of how the Plasma 
Display appears during system operation; Appendix А gives 


the algorithms used for establishing the window and for 


forming the picture to be presented. 


C DATA STPUCTURES 

The main data structures used in the system- can be 
classified in three categories: (1) data structure used to 
represent system parameters» (2) data structures used to 
reoresent the own ship information, ano (3) data structures 
used to represent contacts information. The main type of 


data structure used was the STRUCTURE, as - provided 
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ΠΕ ΤΟ. PLASMA DISPLAY VIEW 
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ру PL/M 80 [Ref. 9], which basically allows the programmer 
КОО using one identifier, ο. ο ορ το а collection of 
РИИПСТОБЕ MEMBERS which ray have different tyoes, such as 
ARRAY, Mer coo 987309165 аг! RYTF variables. In PL/M δῦ, a 
ИЕ “агізсіс іс гг 8-b1t value occupyina a single byte of 
storage, an ADDRESS variable is a J6=bit value occupying two 
consecutive bytes of storage, and an ARRAY і а vector 
comooseo ο ENTE Or ADORE SS variables. The most 
EDUStIcated data structure that PL/M 80 suoports directly 
ГЕ the Array ООШ Сс сес with Arrays inside the 
K Uros. Nith the capability that PL/M 80 has of allowino 
a variable reference to be either fully qualified, partially 
qualified, unaqualified (references to entire arrays or 
 СГпгес), or by using pointers and indirect references, 
memos possible to simulate other more complex data 
Structures such as circular linked lists ana olexes, as will 
be explained later. 
ШО аста Structure for the System Parameters 

Кге νο. describes the data structure used to 
represent most of the system parameters; as can be observed, 
Vt is a structure composed of eight (8) members with the 


MENO ing description: 


e ” 


A 227 41 bytes used to represent the 
floating point value of the latitude parameter used to 
ШО ле the Coordinate Grid Origin. 

ος LONG: array of U bytes used to represent the 


eating coint value of the lonaitude parameter used to 
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Ш пе the Coordinate Grid Oriqin. 

ИП ТЕ Га” ОТ 4 bytes used to represent the 
 гтпа point value of the graphics scale parameter. 

pM tel nce ahrey Gf l bytas used to recresenrt the 
NISUIno ooint value of the wind direction. 

S MNNDSSPD: array of 4 bytes used to reoresent the 
ШЕССІпа point value of the wind soeed. 

AO NES array of > bytes used to reoresent the 
Meer characters definina the value of the Time Zone 
number. 

πι; 17; array of 5 bytes used to represent 
the total number of contacts in each class. 

ШІ SC Бубе variable used to represent the 
member of contacts at any time in the System. 

τς not icea that this саса structure 165 
mesragned only Aaa the parameters descrited at any 
moment; a log of changes or modifications to the parameters 
Mescrived is not kept. 

ЕР Баса Structures for Own Shio Parameters 

Оев ©6 describes the data structures used to 
represent the own Ship parameters» the OUNTSHIP SINFO 
structure is used to maintain a set of parameters for which 
no E. of changes or modifications is maintained, and also 
EN iow indirect access to the OWNSSHIP data structure. Its 
four (4) members have the following descriotion: 


a. ΑΓ array of 4 bytes used to reoresent the 


50 





OWNSSHIP 


! " I! 


! ۱ 4 

"I ! н ES ! т” ! 9 " " 

II лт ! ~ ! м\ ! == ! т II "|! 

II 7 ! Y ! — ! — 4 — II $ 

" — ' м ! 1 ! "I t 

I I 4 ш 4 ! " " 

11 ! ! E ! o» ! n II I! 

" > ! > ! E | ас ! aL " 1 

it ! ! I- н η ! ο) I! tt 

" j ! ! ! I" II 

J| == ewe oe ee ee em == ш» =» <= == == mm mm mm mm mcm mm eo c£ ә 00 00 00 0. .. 906 90 «ο» ое өе ° 

(«πον — 
§ -- -- -- we ow ow we ow =e ow oe oe we oo. o. > 
=) ! ! ! ü 
а. ! ! ! ~ ! 
= ‘ ! m ! مم‎ ! т 
- I г” I T | — » 4 
te ἡ J ! — ! ! м 
a. I — ! ! СЕ ! 
— ! ! ! LJ ! 
E ‘ Hæ ! c ! — ! © 
σ ! -σ ! zz Ш = ! < 
A ‘ d 1 © ' ч ' =) 
< ! ! = ! © ! u. 
= $ ! ! a ! 
5 ! J ' ! 
b 


сс 
51 


DATA STRUCTURES FOR OWN SHIP PARAMETERS 


8 


SURE NO. 





II Ипа point value of the latitude parameter cefinina 
the geoaraphical position of the own ship. 

b. LONG: array of U bytes used to represent the 
ИШ л лс coint value of the longitude parameter defining 
pne Geoqraohical position of the own ship. 

Cs POINTER: byte variable used to access the 
ШІМӘНІР data structure, by defining its most recently used 
member. 

d. FLAG: byte variable used to indicate whether ог 
not the 30 members of the OWNSSHIP ЕС. have been 
accessed at least once. 

The OWNSSHIP Array of Structures 18 used to maintain 
ШИЕ 70 thirty (50) different sets of values for the own ship 
parameters, thus maintainina a loq of TA 50 (or fewer) most 
ent values of the own shio parameters. by usinq the 
members POINTER and FLAG of the OWNSSHIPSINFO structure, ) t 
15 possible to use the OWNSSHIP data structure as a circular 
Queue, with each of its 30 members having the following 
HEScription: 

a. X: array of 4 bytes used to represent the 
ШОО по point value of the X parameter defining the 
Ш Е/Стоп о! the own ship in the Coordinated Grid. System 
E eo. 

She Mapa y or U bytes used to represent the 
Sin point value of the Y parameter defining the 
Mesition of the own ship in the Coordinated Grid System 


defined. 


σα 





er MIME Pray cf 5 bytes used to represent the 


real Mimete lock value (hcurs, minutes and seconds) at which 


the corresponding member was current. 

ООО FS: array of 4 bytes used to represent the 
ОООО ЛС point value of the course Oarameter. 

е. SPD: array of 4 bytes used to represent the 
floating point value of the Speed parameter. 

Notice that each member of the OwNSSHIP qata 
νν. 174 15 caoable of providing enouah information to 
Ecate the own ship; uo to 50 locations and time may be 
recorded. 

ИҰ раса Structures for the Contact Parameters 

Figure Νο. 9 describes the data structures used tc 
reoresent contact parareters. ПЕ с ο οτι ο Array of 
Structures, composed of fifteen (15) members, was used to 
Mepresent a set of parameters for uo to 15 different 
contacts, and was also used to allow indirect access to the 
CONTACTSPOSI data structure; each member of CONTACTSINFO 
represented a different contact and was used to access 15 
corresponding members in the CONTACTSPOSI] data structure, as 
will be described. Each member of the CONTACTSINFO data 
Structure had the following Configuration: 

A DESIG: address value used to represent the 
decimal value of the designation used to refer to a contact. 

Ds ТҮРЕ: byte variable used to represent the type 
the contact. 


C s KIND: byte variable used to represent the class 
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ШІ (пе contact. 

Meee hoor EAGl byte Variable used to indicate whether 
ШЕ пог here sas information about the course of the 
 асасс. 

ЕЕ oP DsrLAG: byte variable used to indicate whether 
or not there was information about the soeeg of the 
contact. 

moter OINTER: byte variable used to indicate which 
E |S corresponding members of the CONTACTEPOSI data 
Structure was current when the own ship nade its last chanae 
in course ог speed; it is mainly used when solving 
Maneuvering Board oroblems. 

Meer OLNTER: byte variable used to access the 15 
correspondina members of the CONTACTSPOSI data structure, by 
defining its most recently used member. 

h. FLAG: byte variable used to indicate whether or 
not the 15  corresoondina members of the CONTACTSPOSI data 
structure have been accessed at least once. 

j SCO ACTOPOSI Array of Structures is used to 
maintain up to 15 different sets of values for the 
Шігапесегс of up to 15 different contacts, thus maintaining 
η τ οἱ the 15 (ог fewer) most recent values for the 
parameters of each contact. Its 225 members are accessed 
indirectly by the POINTER element in each member of 


 ШГАСТЗІМЕО, ассогдігпа to the following method: 


Relative position of nember in CONTACTSINFO: N. 


Members in CONTACTSPOSI to which N is allowed 


S 





to access: O to [15 х (М + {)) - 1 


Thus, for examole, the contact defined əs member 0 
їп CONTACTSINFO, has its 15 sets of parameters reoresented 
jn members 0 thru i4 of CONTACTSPOSI, and the contact 
KES as member 8 іп CONTACTSINFO, has tts 15 sets of 
parameters represented in members 120 thru 134 o f 
EUUTACTSPOSI. 

Also, K тетпбсеге οἱ COMNTACTSPOSI that аге 
allocated for each contact defined in CONTACTLINFO, are used 
ISE? cular queue, їп a similar way to that described for 
the own ship. 

Басы of the 225 members Was the following 
 аттасгатіоп: 

а. οσο οἱ Q oytes used το reoresent the 
floating point value of the X parameter defining the 
ο τοπ of the contact ШО ше Coordinated Grid System 
defined. 

D. Y: array of 4 bytes used to represent the 
ШООК по point value cf the Y parameter defining the 
ШООК On of the contact in the Coordinated Grid System 
defined. 

с. TIME: array cf 3 bytes used to represent the 
ШӘ! time clock value (hours, minutes and seconds) at which 
the corresponding member was current. 

G array of 4 bytes used to represent the 
floating point value of the course parameter. 


e. SPD: array of 4 bytes used to represent the 
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RESULTS 
Presently, the system will handle al! functions 


ггепбтіу provided by the DRT plotter, while at the same 


me solving some Maneuvering Board problems: CPA 
formation and determination of course and speed οί 
mtacts. 


Since all the inputs to the system are done manually, an 
tensive control program was develoned in order to make it 
ШЕ difficult for the user to enter erroneous data» 
Oo UP to six levels of correctness. 

Information about the own shio and any опе of 15 
fferent contacts can be displayed by pressing спе 
nction-defined key for each case. Also, the geographical 
ot displayed ас the Plasma Unit can be reoriented and 
Bed im scale by using two other function-defined keys. 

The displays provided by the system can easily be 
olicatea, thus allowing the possibility of havina all the 


formation displayed in remote stations where needed. 


a 


FUTURE WORK 

The system can be a valuable tool aboard non-NTDS ships 

implemented. Several extensions are possible, however», in 
th hardware anna software. 

Ihe system can be moaified in order to accept input data 


rectly from the own shio's pitometer and ayrocompass, and 
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Eom the radar and sonar sensors, n order to reduce 
Eme required from the operator to enter the same data, 
| improving the system's oerformance. 
EN stem couloa also oe modified in order to ailow t^e 
meer aaqnetic Bubble Memory as mass storage media, to 
Tal a loa of all the necessary data to be able to 
mstruct events, and to start uo.the system again in case 
, 8 power or other failure. 
Ш 80) (пе caoab!lity of solving other Maneuverina Board 
memse such as intercention, scouting and torpedo firina» 
d easily be added. 
The system could also he imolemented oy usina several 
РИНЕ rd Computers working in parallel, with each one 
ing one or more soecific problems. Also, Ene remote 
morse COUId be provided with intelligent terminals with 
Bapebility οί disolaying the information necessary» 
Memeo ysturbing the comouter's processina. 
Mmeemresults of this thesis indicate that microcomputer 
mology can feasibly be apolied to the ideas above and to 
n Similar problems. 
A microprocessor-hased system as the one described, has 
Potential to orovide any shio with a diaital surface- 
surface contact plottinga caoabılity, without the expense 
NTDS size equipment. Ma reduce the ‘manning of 
2rPWway watches while :m7morovina the auality of the tactical 


xgmoat'on ava!lable to the Officer of the Deck. 
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APPENDIX ἃ ALGORITHM DESCRIPTION 


А U ISFST POINT OF APPROACH (CPA) 
1. The Basic Relative Movement Problem 

fete nerns and R. S. Cooper [Pef. 31] have described 
EN of solving Maneuvering Board problems with the aid of 
| тісгосотроисег. As described іп that reference, 
laneuverina Board бр о етс are divided іп two basic 
ateaories. 

ШИЕ 1s the relative plot where the CPA of contacts 
eing tracked can be calculated. ως center of the plot 
ebresents the "reference" or "own" shio and any other point 
epresents the position of a "maneuvering" ship, plotted in 
rue bearing 2 το ο гет tne own Shio at various times. 

[men otner category is the vector diagram ог tne 
οποίο of courses and speeds"; this allows the operator 
ro calculate the course and speed of any maneuvering ship (a 
-Ontact) given the own ship course and speed, and relative 
course and speed of the contact (obtained from the relative 
Ot). Figure No. 10 shows how the two categories are 
àipplied and how they interact one with another. 

0. Other Uses of the Maneuvering Board ΄ 

All Maneuverina Board problems utilize the basic 
relative motion problem discussed above; Ша aoditron to 
u minino CPA information, Course, and speed of a contact; 


the Maneuvering Board can also be used to find the required 


Se and speed to take station on or to intercept another 
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mumps to find true wind, or to find courses and speeds for 
της and toroedo-firina situations. 
3. Maneuvering Boara problems solutions implemented 

As descrinea before, the system was mainly desıaneo 
ОООО Ул Пе а araphıcal aqisolay of the own shio and contacts 
Mmemma tracked; secondarily, the system provides a surface 
Bus display of information about those contacts and about 
Kip. Only the CPA, course, and speed of contacts аге 
calculated automatically; the other functions of the 
Maneuvering Board are not dunlicated. 

4. Problems that Normally Occur 

In a Maneuvering Board problem solution, al] the 
data are recorded manually by the plotter; these data are 
jej aurally bv the radar operator. 

This interaction is somewhat error-prone; the 
positions plotted often appear scattered like the ones shown 
ШОКЕ т сиге Мо. 11. 

The Least-squares Fit Approach 

Mo σερ ιο Smooth the data utilized and to obtain a 
meraront line representing the line of relative motion for a 
Sertain number of plottec positions, the least-sauare fit 
method was chosen. 2 

[he aporoach employed requires two to five Contact 
positions. A least-square fit is used to determine the slope 
and the Y axis interceot. Once these parameters are obtained 
the CPA, course, and speed calculations are performed in a 


merarghttorward way. According to Reference No.- 15 the 
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CURE NO. 11 ο ο ο ο τς AT THE MANEUVERING BOARD 
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» m a 


f A 


method is as follows: 

,.,: i uno Of Positions of a contact 
obtained from the radar repeater/sonar (the value of N in 
MS ys tem has as bounds, 2 and 5). πο сеоастот vot a 


Pa jaht line can be represented by: 


Жы B 
where: 

M= slope, and 

B = Y intercept. 


mE EST SGU E fit metnod aives the sciution for M 


mmo as follows: 


2 
ИЕГІ S(]) x t(0))Z(s(0) x s(2) — s(1) ) 
2 
BEZ ((1)/705С(0) х 5(2) - 5(!) ) 
where: 
м-1 
k 
Stk) => X(1) , ο 
1Ξ0 
N-1 
k 
с - wey) x X(1) y Е ОИ 
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oe Crk Alaqorithm 
бог а εσποιποί]ισης of data require spec al 
treatment in CFA, course, and speed calculations. These 
Sen al cases are shown in Fiaure No. 12. 

For case 0 the contact has the same course and speed 
as the own ships then the CPA can not be calculated, because 
the contact is oermanently at CPA. 

For case 1 the contact has as direction of relative 
noon (relative course) E ου 000 of 180 dearees 
and thus the slooe of the relative motion line will have an 
Eu n'te value. 

For case 2 the contact has as direction of relative 
СП the values of 090 or 2/0 degrees and thus the slope 
of the relative motion line will have the value of 0. 

There is a fourth case where the contact 15 on а 
Senlision course with the own shin. 

In the aeneral case, the sequence of calculations is 
as follows: 

а. Take at least O marks of a contact (time, 
bearino, and distance). 
b. Convert bearing and distance to relative 


morues of x and y: Р 


REL $X RNG x sin(BRG) 


ШЕНІ RNG x cos(BRG) 


c. Compute slope of smoothed relative motion 


lines: 
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where: 


ο. O ү, (Cl) - s(t) x ((0))/(565(0) х 5(2) 
2 
- 5(1) ) 


БОПОШТСЕ Yjjjntercept: 


Ν᾿; SAS ECOS S1) x t(1))/(s(0) x 
2 

ος ὃν Sx): 7) 
ото е "Relative course: 
YI = M x PEL RX CLO. + YSCUT 
σι RA x RELSX(2) + YECUT 

=! 

FEL SERS =- tan (O QEL pX(2) = r REL*$X(1))/ (Yo 


7; 


КЕЧЕЕ ОИЕ obtained from the last position 
used for the Least-souare Fit 
Calc ulation 

RELSX(€1) = obtained from the first position 
used for the Least-sauare Fit 
Calculation | 


REL*$Y(2) - similar to REL4X(2) 


PECE D = Similar to RELSX(1) 
Comoute relative soeed: 
ОЕШ ТАБА = RELS$X(O) = RELSX(1) 


° 





ο ο Υπ τι νο) = RELSY(1) 





DE RASTE TINEA) - IIME(1) 
2 2 
ISTA S X + DELTASY 
RELSSPD = 
DELTATT 
wheres 
ΤΙ < local time at which the Шеге? 


Bon of a contact used in the least-Saquare fit is 
entered into the system. 

ο G loca time at which the first 
position of a contact used in the least-square fit is 


entered ınto the system, 


αυ υπο τις true course and speed of a contact: 
Given own shio's course (CO); Own Ship sS 
weed (50), soeed of relative motion (RELSSPD), and the 


m= hative motion course (RELS$CRS), then: 


i Se Sea Oe 
ASIA cost C0) 


Хо Beoetor mex sintRELSCRS) 


\ a PD cos CRELSCRO) 


Thus, the X/Y components of the maneuvering 
ship's vector are Же κο апа Y1 + Y2 where the 


maneuverina ship's speed 165: 
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2 2 
(Х1 + х2) ο ED gen 


and the course is: 
-| 
tan 11 τ ΥΘ}}) 


l7. Comoute CPA 


2 
ТТІ ХХ БЕ ФХС(Т)-Ү1))/(М + 1) 


ЕТТЕ ТИІ XI (M + 1) 


е 2 
um AO + (Ү%ЪСРА-Ү1Ї1) 





ΓΙΈ = 
RELSSPD 


FE TINE) 


\ И 2 с 
CPAFRANGE = hoe ores yee PA 


-1 
CPASBEARTITNG = tan (ХФЖСРА / ҮФСРА) 
NOTE: Yl is the value calculated at the item 


€. above», not the one at q. 


As a final comment, the case Y shown in Figure No. 3 
represents the situation when a contact is in collision with 
ШОО oun ship. It is easily seen that a contact in collision 
has the bearinas of the various positions with aoproximately 


the same value while the range is reducing. The system was 
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designed wıth a safe CPA ranae value (SAFFERNG) as parameter 
Ж ЕСІ сап be changed from 50 yards (default value) uo to 
ШІП yards, thus, any CPA range below that parameter value 
MMe Cee Ver ormation abcut the CPA of a given contact as 
K 1m colliston with the own shio. 

е О Л, Ое Cea algorithm checks for a Gont cic t 
nat. already passed its CPA and a messaqe "MOVING AWAY" is 


issued. 


GRAPHICS ON PLASMA DISPLAY 
MN Physical Considerations 
Еш огПпег to provide elements Ίο; destaniÍna the 
КШ Үт for interacting with the plasma disolay some 
physical parameters for the AN/UYN-10, Plasma Disolay set 
Meet. 13) had to be taken into account: 
a. Panel parameters: 
ΙΕ 5566 : 8.557 «8.957 
Saemessda le matrix : 512 х 512 
η... τ. τισί center-to-center, 60 per 
MEN 
ШЕШ ЕС Size : 10 to 12 mils 
be Character size: 
EEUU DUO EMO 120 mils 
0. Plasma Display Unit Capabilities 
СОИ ЭОБ тес тпс шбеа the capability to: 
HE status Of the Plasma Unit (busy or not) 
b. Clear Plasma panel 


С Clear vectors 
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ООО Receive X/Y coordinates from CPU 
e. Set alohanumeric mode 
moet vector mode (solid or dashed vector 
capability) 
D. Algorithm Desian 
Figure No. 13 shows how the Plasma Panel was set іп 


EN "nate svstemr the ooints 1, 5, 5, and 7 delimit the 


rea where the Plasma Panel 15 Шос a beds. Ihen point 7 
eoresents Ше огтсіп of the Plasma Panel (ORIGINSX, 
REGINSY). 


order to allow the disolay of all the information 
` to the Plasma Unit and generated by the system, 
he "PLASMASMODULE" module was designed. 

а. Windowina 

The windowing process was develooed as a 
ransformation process which enables the Plasma Panel to 
over a region in the coordinate arid system. 

The scale set by the ooerator as an initial 
arameter controls the windowing orocessS and it can vary 
meee > miles/inch uo to 25.00 miles/inch. 

lo Figure No. 13 the name WINDOW marks the size 
Mummers sauare representing the region covered by the Plasma 
anel; this value was obtained by setting: 

ПЕС ОСАГЕ x 8.55 
b. Procedure to check if a given position falls 
MAA the limits of the defined "window" 


A mechanism was imolemented to check if it was 
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Ш suble to olot à given position (X/Y values) in the region 
covered by the Plasma Panel; thus, the followina algorithm 
was developen. 

КАМ Кее ο. 15 the point namea Pl can Бе 
olotted in, DOT ο ООЛ Л ГС P2 сал not. Á port can be 


displayed at the Plasma Panel when the coordinates X/Y of 


point follow the rules below: 


ORIGIN3X + WINDOW > X > ORIGINSX, and 


ORIGINSY - WINDOW < Y < ORIGINSY 


Notice that all those values are in floating- 

Point representation. 
ee Normalization 

sola vio 3 ciyvem point in the Plasma 
Panel ШЕ Ses Soy ist to cheek = 1f the position could 
be plotted, and secondly to normalize its value (о the range 
meeertied (addressable matrix = 5102 х 512); the first is 
done as explained abover and the second 1s as follows: 


(1) DELTAS$X X - ORIGINSX 


DELAS = ORIGINSY =- Y 

(2) Take the absolute values of 
Dee Sx) ama DELIADY: 
DET A Sx ese (DEL WALX ) 


ABS (DELTASY) 


DELTASY 
ο. КОРУХ = (511870 / WINDOW) x DELTASX 
TENET IND WINDOW) “x DELTASY 


(4) imagmeate amd convert. to 
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integer representation: 


ИЕ μα σα. ο ΕΜ ας) 


< 
tt 


INTEGER CVEMP SY ) 
d. Plasma Reorientation 
Besides setting a scale for tne "window", three 
mys οί positioning the "window" in the coordinate arid 
system were imolemented. 
Ry default, every time the scale has to be 
changed, the last ros tomo fm ha own Shin will be set at 


mmemcenter of the "window"; this is accomplished by setting: 


ORIGINSX = OWNSSHIPSX - HALFSWINDOWSY, and 


ORTGINSY = OWNSSHIPSY = HALFEWINDOW 


Косе that the own ship's last position can be set at the 
center of the "window" any time the operator wants to do so. 

The second method implemented was to set the 
Est known position of any contact at the center of the 


don"; this was obtained by settina: 


ORIGINSX CONTACTSPOSISX - HALF $WINDOW, and 


ORIGINSY z CCNTACTSPOSISY - HALF SWINDOW 


In case of no соп аст Ше πο maintained by the system, this 
method will be ¡anored by the system, even if requested. 

The third method imolemented was to set one of 8 
Eed positions (refer to Fig. No. 13) at the center of the 
"window" as requested by the ooerator; this was obtained by 


Betting: 
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Bout о: 
ORIGINSX 
ORIGINSY 

ΙΤ; 

ORIGIN$X 

ORIGINSY 

Mio ate: 

ORIGINS$X 

ORTGINSY 

ON oa .»- 
ORIGINSX 
ORIGINSY 

MED Points 

ORIGINSX 

ORICINSY 

Е) ЕО: 

ORIGINSX 

ORIGINSY 

Game ovat 6: 

ORIGINSX 

ORIGINS$Y 

O ola 7: 

ORIGINS» 


ORIGINSY 


ORIGINS, 


anda 


ORIGINSY + HALF3SATINDON 


ORIGINSX 


ORIGINSY 


ORIGINSX 


ORIGINSY 


ORIGINS 


ORIGINSY 


ORIGINSX, 


ORTGINSY 


ORIGINSX 


ORÍGINSY 


ORIGINSX 


ORIGINSY 


ORIGINSX 


ORIGINSY 


TRANSCENDENTAL FUNCTIONS 


Three transcendenta!) 


problems DY 


functions were necessary 


the system. 
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НАКЕ $ АТМООй, and 


HALF $NINDOW 


HALFSWINDOW, and 


HALFSWINDOW, and 


HALF $4 INDOW 


and 


HALF $NINDQOW 


HALF S$WINDOW, and 
HALF WINDOW 


HALFSWINDOW, and 


HALFSWINDOW, and 


HALFSwWINDOW 


sio yaa 


These functions were sine and 





6 от а сіусп anole, and arc tamaent of the ratio of two 
ven values. 
The main coals were the minimum amount οί storaqe for 
e work area and tne minimum execution time in performina 
e calculations, ele these reasons, the Hastings 
 кіпасіопс were chosen with slight modifications made to 
e algorithms suagested in Ref No. 4. 
CC OSIne and Sine Functions 
As described in the Appendix E, the procedure 
0SS$SIN" performs the cosine and sine of a aiven angle (in 
dians); the followina steos were taken in the develooment 
the algorithm: 
a. Save the actual value of the angle 
b. Set angle to be between 0 апа 2 x PI radians 
Check for soecial cases = 90, 270, 
and 360 degrees 
d. Normalize the angle for the interval 0 and 90 
degrees, and save quadrant of the 
original anale 


E’ Convert angle to semicircle units 
BRE=ZZRNGEE I PT 


КОО 23.141593 


f. Perform Hastings approximation 


2 2 2 2 
K 5 I РІ (г? КА (ГЕ “А (CS + 
2 
nm o60)9))3À t A 
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where: 


5707966267949 
C2? = -0.6459640964727 
E SS 58 
ЕЕ 0 0005816608674 
0001602588415 
ο 0000054555579 
а. Comoute cosine and sine: 
2 
ECOSOC Е 10 - 2.0 x Z 
2 
sin(ANGLE) =V1.0 = cos (ANGLE) 
.. “ΠΕ ans for Sine and cosine according 
to the quadrants saved ind. 
ee Arc Tangent Function 
As described in Aopendix E, the procedure  "ARCSTAN" 
Шосте the arc tangent function of a given ratio (Y/X) of 
2 parameter values; the following stens were taken іп the 
development of the algorithm: 
а. Save the actual values of the parameters 
ο. Save sign of pərəmeters to determine 
quadrant 
С. Check for valid arguments (X and 7) 


0 


ШОЕ 


Function 


Gaye Lf X 0 


and Y ος 


undefined 


АСИ 20 


17 





ANGLE = 90 dearees (for Y » 0) 
EEE = ου ἄθαρρος (for Y < 0) 


Ges Form Z to perform the Hastings aooroximation 


tris = ІХ! 
|Y] + |X] 
е. Perform the Fastings approximation 
2 2 2 2 
ООШ (Clete ee (Ce + Z (CS + Z (CU + Z (CS + 
2 2 ? 
ЖИТС Zr X 68))))))))7 ғ РТ/4 
where: 
СІ т 0.9999993329 
С^ = =0,5552985605 


Gea 19949555599 


11 


C4 20159085855 


CS 


I 


0.0964200441 


ο =0. 0559707886 1 


nos O a LSO 
Са = -0.0040540580 
к= 5.131595 


f. Restore angle to oroper auadrant 


BEZZPOSITIONAL DATA CONVERSION 

In the desian of the system all 9ος. posityons can be 
το either as latitude and longitude, ог as X/Y 
coordinates: for this reasonr some algorithms were developed 


in order to obtain one or another kind of positional data. 
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ШОО бпуегт LAT and LONG to X/Y Coordinates 
The whole system was based in a Coordinate Grid 
ystem whose origin values were alven in terms of latitude 
ШО Олсо тисе, and any position in it had an X/Y coordinate 
lefined in relation to the origins thus, given the values of 
τουσ and longitude of a certain position, ıt might бе 
ШШ егт еа to that Coordinate Grid System units; i.e., to 


wert to X/Y coordinates. Ihis was obtained by doing: 


а. Comoute mean latitude: 


ο ο ο SV STENSLAT + LAT) / 2.0 


ο, Comoute X/Y coordinates: 


ο ο ος so fShEMSLONG). x cos (MEANSLAT ) 


>< 
ii 


ES ОА SYSIEMBEAT 


Convert a Given Position in Terms of Bearing and 
Range from Own Ship to X/Y Coordinates 
In order to determine the X/Y coordinates of a 
position when it is given in terms of bearing and range from 
the own ship, the following steps were done: 


а. Save value of bearing: 


ANGLE = BEARING i 


D. (ошо DEP D FAX and DELTA? Y: 


DELTASX RANGE x sin(ANGLE) 


ШЕРГАІЗС/ = RANGE x cos(ANGLE) 
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Cs Compute X anc Y: 


OMNS$SHIPSX * DELTASX 


>< 
u 


OWNESHIPEY + DELTASY 


A 
i 


ου X/Y Coorainates of a Given Position into 
τας and Longitude 


B. Compute latitude: 


BET ¥ + SYSTEMELAT 


ο, Comoute mean latitude? 


Py beAT = (SYSTEAZLAT + LAT) / 2.0 


ШЕ Comoute longitude: 


U = X / cos(MEANSLAT) * SYSTEMSLONG 
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MENOR SUPT WARE CATEGORIZATION 


ESDUEES DESCRIPTION 

As mentioned before the system was develoneg around 12 
modules; there is another module (EXECUTIVE) which is 
edded in the module MAINSMODULE. 

As shown in Appendix E, every procedure has a comment 
der which sine what it oerforms, the oarameters with 


meaning, and, when oroper, the usage of that procedure. 


MODULES INTERACTION 
Due to the interaction capability between modules as 
Ж ЕО by the lanauace PL/M 80 through the use of the 
τος PUBLIC and EXTERNAL for the procedures» the 
lowing list was written Ja sonder to. show this 
@mection. This list shows the modules which have 
cedures called by the listed module. 
1. MATNSMODULE: 

В EXECUTIVESEOMMANDS 

pe DISPLAYSCMDS 

с. COMMANDS 

ae PLASMASMODULE 

ЕС! СКТ | 

ΓΙΤΑΞ5ΕΓΙ 

oe FLOATINGSPOTINT 

ae. ETIME 


En BASICS 
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Pee EXECUTIVE (embedded im MAINSMONULE): 
A AMO DU LE 
ЖЕ UN ΕΡΟΟΜΜΑΝΟΟ 
CEC πι τος 
de PLASMASMODULE 
e CRIT 
ЕТТЕ 
а. PLASMASPRIMITIVES 
OTO BASICS 
EXECUTIVE SCOMMANDOS : 
a. | MAINSMODULE 
БӘ E CUTIVE SCOMMANDS 
Corer ASMODULE 
Оо. COMMANDS 
e. PLASMASMODULE 
(NN IT 
ος PASC EY 
Dee OAJ ISOIPOINT 
I I ME 
|5 BASICS 
4. CPASMODULE: 
SE C FCUTIVESCOMMANDS 
b. CPASMODULE 
eee OMMANDS 
АСИ СОИ МСЕРОТМТ 
DES PAN DEMOS: 


а. EXECUTIVESCMDS 
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ο εναν Ε 
ο ο ο MDS 
q. COMMANDS 
EAT 
Poe LOR TINGEPOLNT 
М: -BASICS 

6. COMMANDS: 
Bam COMMANDS 
DD CRI 
er FE TAS CHA 
jen PEGATINGSPOINT 
ο. BASICS 

um BREASMASMODULE: 
а. EXECUTEVESCOMMANOS 
b. COMMANDS 
с. PLASMASMODULE 
d LRT 
e. Εμ ο τς ϱοτνῖ 


IN ΙΡ ΡΡΕΙΜΤΤΙΝΕΟ 


Ə- BASICS 
eee CRT: 

a. СКТ 

Оо BASICS 


K FI TASCII: 
а. FLTASCII 
b. FLOATINGSPOINT 


meer eOATINGSPOINT : 
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a POASTITNGSPOINT 


DS ES 


a. COMMANDS 

DET 

CE BASICS 
mee PLASMASPRIMITIVES: 

а, I I ASMASPRIMI[IVES 
fee BASICS: 


3. BASICS 
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OPERATOR'S MANUAL 
Vo ρε 
ЭОКРАСЕ-ЗНӘ ЕЕС ЛЕТ PEOTTER SYSTEM 
әс the 


NA VAGRE@SsTGRADUATE RSCHOCL 


This manual describes the operation of (Ше Surface- 
Subsurface Contact Plotter System at the Naval Postaraduate 
School. This manual assumes’ familiarization with CIC 
Euocedures. The specifics about Тһе installation of the 
equipment required were cresented in chaoters 4 and 5 and 
also in Appendix’ D. The alaorithms used were described in 
Apendix A. AI] the software required 1s contained in опе 
diskette labeled PLASMA GEOGRAPHIC ӘЕЗТТЕРБ STS PACKAGE: 
STEM. APL. Figure No. 14 oresents a view of how the 


equipment is typically set up. 
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14 EQUIPMENT VIEW 


FIGURE NO. 





ШОШ |o ος ο μες 


ШИИ NEVER turn on or off the diskette drive 


en a diskette ınsertea !!!, 


Turn on MDS system! use the key located at the upper 
МЕЙ corner of the front panel and turn it clockwise. 
ШОРО ЕК indicator should liaht. 

Eon diskette drive: use POWFR switch located at the 
Beet panel. The ON indicator should liaht. 

Turn on DATAMEDIA Video Terminal (CRT): use switch 
located on right side. fhe curser should apoear at the 
screen after a few seconds. Ensure that the lights “CD; 
INS ROLL and FULL DUPLEX are on. 

Bun on power supply to Plasma Unit. This external power 
mummy should be set at + 5 Volts DC. A red indicator 
ια light. 

mem on AN/UYO-10 Plasma Disolay Unit: use PONER switch 
located at τ, (Іс. The indicator located at the 
Meper left corner should liaht. 

Burn on any other slave displays, if existing. 

Place diskette labeled PLASMA GEOGRAPHIC PLOTTER 
PACKAGE: SYSTEM.APL in drive 0, with the read/write 
Mess slot first. Close door of the arive after 
diskette insertion. 

Strap the ISIS-II Ooeratina System: 


Press top of Intellec BOOT switch. 
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ПЕ. 


a. 


NP Pess top of RESET switch. 

C. Observe that INTERRUPT 2 indicator aoes on before 
 госеестго. 

М: Press space nar of DATAMEDIA Video Terminal 
keyboard. 

е. Observe that INTERRUPT ο ШЕ. goes off before 
EBroceeding. 

Ж ress bottom of FOOT switch. 

а. Cbserve that tne followina message appears ас the 
DATAMEDIA Video Terminal screen: 


ISIS T1; V2.2 


ШЕ е the following command: 

DRASS ссапгтасе return> 
er э few seconds, the DATAMEDIA Video Terminal screen 
Should be cleared and then filled “157 the working 
пас; also, the message "ON LINE." should appear at 
the AN/UYO-10 Piasma Display screen. 
Observe that the slave disolays (if existina), are 
oresenting the same Ia ormat ion 85 their respective 
Masters. 
Follow the Instructions A ο ΕΣ ΣΑΤΙΟΝ ais 
promoted and ac eorc ing to the format exolained in the 
following oaces. 
Notice ОООО ООО КЕ уа е entered during SYSTEM 
τα Л АТТОМ should be that one desired as starting 


meme (the time at which the GO key is depressed, after 
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ο. ο... ο PIALITZATION mode is completed). 
EN Urina operation, the INTERRUPT | indicator should liaht 
Matter the GO ke y has been depressed to start the 


System). 
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Ee I [DOWN PROCEDURE 


UN: NEVER turn on or off the diskette drive 


meen a diskette inserted !i!. 


MP ess the INTERRUPT O switch. The associated indicator 
Soma licht. 
ИШ ест the diskette in drive 0. 
Ж ИЕ ГОСТ off the eauioment in the following order: 
51 ауе disolays (if existing). 
D. my UyYO-10 Plasma Disolay Unit. 
С» AN/UYO-10 Plasma Disolay Unit power supply. 
Б ATAMEDIA Video Terminal. 
е. Diskette drive. 


fe. Intellec MDS system. 
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ο. FORMATS AND COMMANDS DESCRIPTION 


Тһе following pages cescribe the data elements, 1nput 
Pommonds, and disolay commands required for the operation of 


η... SFACE-SUBSURFACE CONTACT PLOTTER SYSTEM. 
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MITTS 
o 


L] Е 
i Ш E 
"s 2neme = "s LIT | “4 e E 
"tht σον тает 
m 


"c οι 





% 9 I 
Е 






47 15* nu yps^ ΗΠΑΡ Y 
S є 


6791272 571 1016 БАЛЫН 


- 


ç 
к 


fu 


data element data element 


Time Zone Number: parameter defining the time zone 
number beina used to determine the local time. 


FORMAT: 
snn where: 
5 σοι ντ ου =). 
nom two digit number. 
RANGE: 


ШОО <= па <= le 


BSVMENTS: 


ШЕегі only for disolay purooses. 


J2 





data element Gata element 


AIK 
МС: 


Mime: carameter aefinine 3 time value. konsısts of 
hours», minutes and seconas. 


FORMAT: 

тті 55 where; 
ПОП = уз пе οἱ hours. [wo diaits. 
mm = value of minutes. Two diaits. 
SS = value of seconds. Iwo diqits. 

RANGE: 


OO <= hh <= 23 
ШО << тт <= 59 
ШІ) <= 55 <= 59 


COMMENTS: 


Once the time 115 set, the system wil] maintain the 
current time and uodate the time value displayed at the 
Video Terminal every second. 
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data element data element 


NAMF ° 
Time Between Updates: Oarameter chat defines the 
interval o f time used by the System ко paste the 


Necoraohical position of the own shtp. 


FORMAT: 


sss where: 
sss = value in seconds to be used. lhree 014165. 


КАМСЕ: 


15 <= sss <= 250 


COMMENTS: 


Initially, the Time Between Undates is set automatically 


by the system to 180 seconds. The system will] calculate the 
memecosition of the own shto and display this value at the 
Video Terminal anc will olot, if possible, the new position 
at the Plasma Video anv time the interval οί time between 


the current time and the actual time 15 greater than or 
equal to the Time Between Updates parameter. 
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data element 


NAME 3 


parameter 
Ге сып SAIS 


mourse : 
thich 


FORMAT: 
Odd where: 
асса = чаце in 
degrees. 
RANGE: 
ШОО О <= даа.а <= 559,9 


COMMENTS: 

Needs to be entered for the own 
calculate its value ın the case 
mould also be inout for the system 
system will eventually override 
solving the course problem. 


55 


that determines the aqenera) 
Or any contact 


data element 


direcion 
is Steering., 


degrees and tenths of 
Tree MOIS: 


will 

it 
tne 
after 


S o. The 
О Ло соп аст», although 
(ІП помпа. Note that 

this anor mat wom, 


System 





data element data element 


МАМЕ: 


Speed: parameter that determines the velocity ar which 
Шоп ship or any contact 15 moving. 


FORMAT: 
kk yk where: 
a TDS in knots (nautical miles 7 hour) 
οπου οπίου 57 <mots. Three digits- 
RANGE: 


О <= К.К <= 99.9 


COMMENTS: 


Needs to be entered for the own ship. The system will 
calculate 155 value ο ο ο οσο Of a Contact, although Tt 
meme also be input for the system if known. Note that the 
system will eventually override this information, after 
solving the speed problem. 
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dara element data element 


МАМЕ: 


Bearinas parameter that determines the true hearina of a 
memtact from the own ship, at a given time. 


FORMAT: 


BEbDb.b where: 
bobb.b = value in degrees and tenths of 
deocrees. Four digits. 


RANGE: 


0) <- bbb.b «- 559.9 


COMMENTS: 


None. 


9% 





data element 


NAME: 
Ranae: Barsmeter that determines 
the SNS Ship aN any contact 
in yards or in nautical miles 
FORMAT: 
MN or yyyyyy wheres 
ттт.т 
УУУУУУ 
RANGE: 
ШІ) 0 <с mmm.m <= 100.0 


MODO <= уууууу <= 999999 


COMMENTS: 


qata element 


between 
Can be Given 


the distance 
ат а Given time. 


= olje miles and tenths of 
Miles: Four digits. 
Sa te IM VaCIS. oix digits. 


When the system 15 displayina а Range parameter, 2 
values less than or equal to” N aout iCal miles will be 
always displayed in yards. The system keeps the internal 


value in miles. 
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qata element Gata element 


МАМЕ: 


Latitude: parameter that defines the aeoqraohica!l 
ЖИЕ Of the own ship or any contact. Consists of a sign, 
degrees, minutes and tenths of minutes. 


FORMAT: 
Big mm.m sS where: 
аа БИСЕ SB ASSES. lwo diaqits. 
Mile: va minutes and tenths of 
minutes. Three digits. 
$ ES MOLT (N) or South (5)). 
RANGE: 


ШІ <- Ча <- 89 
MO <= mm.m <= 59.9 


COMMENTS: 


The initial position Ot the own enm 15 ωτ οἱ Ὁ 
ШОО Ге: for the system; later positions of the own ship and 
all Biositions nor (СИЕ CORTICES will be automatically 


calculated by the system. 


> 





data element СаГа element 


МАМЕ: 


Шопстиде: parameter that defines the geograohical 
EE con of the own SHIM Or any contact. Consists of a Sign, 
degrees, minutes and tenths of minutes. 


FORMAT: 
=; ттт s wheres: 
© a e nn degrees: Three digits. 
memen ae ІП minutes and tenths of 
Пес προς digits. 
5 =) 5 (East (E) ог West (m)). 
RANGE: 


00 <= ddd <= 179 
EMO c- mm.m «2 59.9 


COMMENTS: 


The initial 605110 Of the own ship 15 initially 
pequired for the system; later positions of the own ship and 
all positions foe Те contacts will be automatically 


calculated by the system. 
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data element data element 


МАМЕ; 


mS Басатесег that @aefines the position of the own ship 
Р РР Contact in the Coordinate Grid System being used. Its 
menue is given in miles. 


FORMAT: 
ора а а а аА а e NN where: 
$ ο Gham OC =). 
BIETEN value τὸ miles and 
hundreths of miles. 
Twelve diailts. 
RANGE: 


ШО <= nnonnonmmnn.nni <= 9999999999,99 


COMMENTS: 
Is not determined cirectly Dy the operator; Are 15 


MN lated automatically by the system which also takes care 
meets format and range. Could be positive or negative. 
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ata element data element 


АМЕ: 


M. Mia meter that defines the position of the own ship 
ШЕГУ согтасс in the Coordinate Gria System being used. Its 
meme 15 given in miles. 


ORMAT > 
ШОЛ ттт „г гт where: 
S oman (+ Or =). 
Anpnnnnannm.nn = value in miles and 
hundreths of miles. 
Twelve digits. 
ANGE: 


0.0 <= !Innnnnnnnn.nnı <z 9999999999,99 


-UMMENTS: 
Is not determined directly by the operator; Ж 15 


О 5 еса automatically by the system which also takes care 
mares format and range. Could be positive or negative. 
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data element data element 


(МЕ: 


υ οπδτῖοςο (Desia): Sa mel 6, that defines the name 
EE tO а particular contact. Consists of two alphabetic 
E cters or one blank and one alphabetic character. 


FORMAT: 

Aa шеге: 
ντ; οἸοποςυθτῖις character or a blank. 
а >» Any alphabetic character. 

RANGE: 


Not apolicable. 


COMMENTS: 


Needs to be unique for the set of contacts maintained by 
the system at any given time. Uoper or lower case characters 
can be used», although the system will change all lower case 
characters to their upper case equivalents. 


ІШ > 





data element data element 


МАМЕ: 


4 


56: carameter phat defines ir Hne contact i 
ИШ асе cr sub-surface kind. 


FORMAT; 


t where: 
ο Оол 5 Sr tace) or SS (Sub>-surface). 


RANGE: 


ШЕР a00licable. 


COMMENTS: 


None, 
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data element data element 


NAME ; 


m sss: macavsetepH I rt-cdefi(1:)es the’ identity and purpose 
Ey contact. 


FORMAT: 
С where: 
c = can have three values: 
NO ena (FRI). 
A os tale (HOS). 
U 1f Unknown (UNK). 
RANGE: 


Not apolicable. 


COMMENTS: 


Pepemding on the Class of any contact, the symbol used to 
EM urs positions at the Plasma Display will vary: a circle 
is used for Friendly contacts, and ап АТ! is used for 
Hostile and Unknown contacts. 
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38 element data element 


ХЕ · 


Scale: Oarameter that defines the scale at Wc tne 
iture presented at ME 5150 15 oıspelayed. Сап be 
ИЕ Те up to one hundredth of a mile/inch, 


UMAT: 
ттт where: 
Пт тт = value n miles and hunareths of miles 
pemr inch: Four digits. 
HGE: 


ШІ/22 <2 пт.тт <- 25.00 


ММЕМІ5: 
The Scale value is used in determining the size of the 


ndow used nn forming the picture to be displayed on the 
апа Unit. 
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Ka aaa aie 


ata element Gata element 


AME >: 

mame CPA Ranae: parameter that defines the radius о? а 
Исте with center АИЛЕ евр any contact that αὶ 1] 
C rough this security circle will be considered in 
sion. 
ORMAT: 
УУУ where: 

a ue. 15 yards. Four digits. 

ANGE: 


0050 <= yyyy <= 1000 
OMMENTS: 


Initially the Safe CPA Ranae parameter ins set 
Mmeomatically by the system to a value of 0050 yards. 


197 





data element 


NAME: 


meme) Direction? 
From which the wind 


FORMAT: 
оэ Фф е where: 
паа.а = 
RANGE: 
meet) <= ddd.d <= 


COMMENTS: 


Used only 


this carameter 


for disolay 


data element 


Ἱπς Ἱσρτες the true Dearing 


15 blow)na. 


value ın degrees and tenths of degrees. 
Four digits. 


ου ο 


Zeke DOS CS 
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ata element data element 


АМЕ: 


Wind Speed: Ое лгатеГет ımdieates the speed at which 
ШОЛ Ла is blowina. 


ОРМАТ: 
κ.κ wheres 
Hc л шше 179 COTS (nautical miles / hour) 
πο τσι ος O knots. Fhree digits. 
2ANGE: 


ШОО <= kk.k <= 99,9 


COMMENTS: 


wead only for display curooses. 
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Hour command Τους Command 


MME 


ісіп Update. 


BEERIPTION: 


ES command 1s used to modify the Coordinate Gria Origin 
parameters. 


МРОТ REQUIRED: 


Zr atitude and Longitude values. 


РО ТОМА INPUT: 


р None. 


IMMENTS: 


Ihis commana causes the system to CBS: all tne XIN 
3 lues that had been easleulated, вао Козго Lecraw the 
Necture represented at the Plasma Disolay Much the last 


Bon of the own ship at the center. 





input command input commancd 


NAME: 


a Ship Update. 


DESCRIPTION: 

mms commamd 15 used to modify the parameters of the own 
өзір: Mmaritude, lomgitude, Course and Speed, in a selective 
мау. 
INPUT REQUIRED: 

Sinem promoted by the system, indicate which parameters 
are going to be changed. 
TIONAL INPUT: 

EM c Latitude value. 

- New Longitude value. 


- New Course value. 
- New Speed value. 


P OCRIPTION: 


επ this command is issued and when the System prompts 


the user to indicate which parameters will be changed, if 
the user responds that no parameter is desired to be 
chanaed, then τ, ont rol “111 бе oassed to the system 
асап. 

The time information needed will be automatically 
obtained by the system, and will be the time at which this 


command was issued. 

If amv parameter 1s changed, this causes the system to 
automatically update the position of the own ship to the 
moment at which the command was issued. 

All chanaes made will be displayed at the Video Terminal 
and reflected in the Plasma Disolay. 

If the Latitude and/or Longitude values are changed, then 


al] X/Y values іп the system will be recalculated and a new 
picture with the new position of the own shio at the center 
wıll be oresented at the Plasma Display. 


Notice also that when the Course and/or Speed oarameters 
are chanaed, no CPA information will be available for any 
momtact unt1l a new mark is obtained for any contact from 


Pad 








information 


15 


des} red, 





Deut command Input command 


МАМЕ: 


Create. 


BESERIPTION: 


mors command is ıssuec to record a new contact. 


Iu REQUIRED: 


- Designation. 
= Туре. 

- Class. 

- Bearina. 

- Range. 


OPTIONAL INPUT: 


= Course and Speed values if known. 


COMMENTS: 


Nhen this command is issued, the position of the own ship 
 агрпасес to that moment; the first oosition of the new 
Contact will be displayec at the Plasma Unit, проте 
ШЕЕ is inside the wincow). 

The system will check for the Designation given to the 
Mew contact, Кота Сей ие Уат is mot being utilized at 
that moment; if such an error is detected, 3 warning messaae 
will be disolayed. 

The time information needed for the contact will be 
automatically obtained by the system, and will be the time 
meewhich this command was issued. Р 

ШОО л Се that whem the system already has 15 contacts, this 


command will not be acceoted» and a warning message will be 
issued. 

If the system is maintaining less than six contacts, the 
information entered for the new contact will һе 
automatically displayed at the Surface Status Board 
oresented in the Video Terminal. In the case of six or more 
wasting contacts, no information wil] be automatically 


disolayed. 





input command паро Command 


MAME: 


ον Contact. 


SCRIPTION: 


mos command is used to remove a contact from the system. 


ШОТ REGUIPED: 


 ӛ5ггапсе that this Command is really desired. 


meet ONAL INPUT: 


Ble siaqnation of the contact desired to be removed. 
ου Ἱσπδιοηῃ of a contact desired to be displayed. 


БЕЙМЕМТ5: 


The system w1]] prompt the user to determine if this 
command IS really needed; yt the user made a mistake 1n 
Bang this command this is the moment to rectify Votes 1 
the user agrees that this Command is really needed, then the 
system will oromot tor the desianation of the contact 
desired to be deleted. 

If the designation given to the system does not exist, 
the system will issue a warnina message, and will again try 
ο oetermine if this command is really desired. 

If the contact removed was being displayed at the Surface 


Status Board, its information will be erased; if at this 
moment all the contacts in the system are being displayed at 
phe Surface Status Board, then the control will pass again 


to the system; however, if not all the contacts were being 
disolayed, the system will orompt for the Designation of a 
memeact that the user desires to be disolayed in place of 
the recently removed contact; the system at this point wil] 
mmeck that the Designation given really exists and that it 
does not corresoond to a contact already being displayed; if 


any error is discovered, a warning messaae will! be issued. 
Me contact just removed was not being displayed at 
the Surface Status Board, the Control “111 pass 


automatically to the system. 
If the contact just removed was being displayed at the 
Plasma Unit, its position(s) will not be erased until a new 
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боге 15 drawn. 
Ш formatron about the class of the 


contacts ia the 
weem will be also automatically updated. 


Ns command wil | mot be accepted 1 f there are no 
contacts in the syster, and a warning message will be 
issued. 


Е ШӘ 





input command input commana 


NAME: 


Redesignate. 


EESCRIPTION: 


This command is used to aive a new Designation to апу 
"σσ already in the system. 


INPUT REQUIRED: 


mead Designation. 
= New Designation. 


"ον INPUT: 


ES one. 


COMMENTS: 


mes command wil} Check TODO tb Designations to be 
morrect. If any one of them reoresents an error = the Old 
Designation does not exist or the New Designation already 
exists - a warning message will be ıssued. The Old 
Designation will not be accepted as New Designation ət the 
Səme time. 

If the contact being redesianated is disolayed at the 
νεα Status Board, its DESIG field will be automatically 
updated. 

Nte contact being redesianated 15 displayed at the 
Masma Unit, ts “DESIG Сер UN not be automatically 
updated until the next time the picture is drawn. 

This command will not be accepted 1 f there are no 
contacts іп the system, and a warnina messaaé will be 
issued. 





Ut command input commando 


МАМЕ: 


momtact Uodate. 


SCRIPTION: 


This command is used to update the information about any 
Bpontact beina maintained by the system: Type, Class, 
Bearing, Range, Course and Speed, may be changed 
selectively. 


meu REQUIRED: 


Шесіспасіоп of the contact desired to be updated. 
ENndication οἵ which parameters are desired to be 
updated. 


TIONAL INPUT: 


- New Type value. 

- New Class value. 

- New Bearing value. 
- New Range value. 

- New Course value. 
- New Speed value. 


COMMENTS: 


If the user responds that no parameter is desired to Бе 
EN Ged, the control will pass automatically to the system. 

The system will orompt for only those parameters that 
Mere indicated by the user, 

The time information needed Tome the contact will be 
automatically “obtained by the system, and will be-the time 
Ach this command was issued. 

If the Bearing and/or Rance parameters are chanaed,; thais 
“111 cause times system tO automatically update the position 
of the own ship to the moment at which tnis command was 
issued. 

The system will check that the Designation given is 
@errectr and if an error is detected, then a warning messaae 
will be issued. 

er the contact being updated is also disolayed at the 
ШО асе Status Board, its new parameters will be- displayed 


jí Z 





ater the command finishes. 
The new position determined will be 
Ema Unit 1f possible. 


This command will not be accepted 


disolayed 


1 í 


πεῖς in the syster, and a warning 


Nsuec. 


there 
messaqe 


at 


аге 
wil | 


the 


no 
ος 





mout command тош соттапсі 


JAME ; 


КОЛО Contacts. 


DESCRIPTION: 


EN command 18 used to Cchanae the list of contacts chat 
ej pag disolayed on the Surface Status Board. 


ШРОТ REQUIRED: 


- Desianation of a contact desired to be out of the 


display. 
SEs Ilon of a contact desired to be in the display. 


OPTIONAL INPUT: 


- None. 


COMMENTS: 


ШІЕ 5буссет wil! check for the following Possible errors: 

= А non-existent Desicnation is aiven. 

EE Designation of a contact that is not at the display 
NO ven to indicate the contact desired to be out of the 
display. 

= The Designation of a contact already in the display 15 
Given to indicate the new contact desired to be in the 
ШҮүссіау. 

In any of these cases, the system will issue а warning 
message and continue to prompt. 

This command will not be accepted 1 f the number of 
contacts ο πο system is less than seven, and a warning 
message wil! be issued. š 





nut command inout Command 


Mt: 


Time. 


BERIPTION: 


Π.Ι’ command 1s used to update/chanae all the parameters 
st the system has with respect to time: Time Zone Number, 
stem Clock Value and Time Between Updates. 


РЕТ REQUIRED: 


- Indication o which parameters are desired to be 
dated. 


TIONAL INPUT: 


- New Time Zone Number value. 
- New System Clock value. 
- New Time Between Upcates. 


MMENTS: 


ΝΠ. 156 user responds that no parameter is desired to be 
anged, the control will pass automatically to the system. 
If the Time Zone Number is modified, the new value will 
automatically displayed at the Video Terminal. 
If the Time Between Updates is modified and the new value 
smaller than the old one, the elapsed time from the last 
tomatic update of the own ship's position will be comoared 
ainst the new Time Between Updates, and if appropriate, 
e position of the own ship will be updated. 
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yout command input command 


ММЕ: 


5616 Range Update. 


ESCRIPTION: 

This command is used to undate/change the value of the 
PA Safe Ranae parameter. 

ШОС Бег that the initial default value of the CPA Safe 
ange is 0050 yards. 
ШРОТ REQUIRED: 


- New CPA Safe Range value. 


ELLONAL INPUT: 


- None. 
OMMENTS: 

ШЕ пеи CPA Safe Range will be used in all following CPA 
alculations, and Сре Display wil! not be affected to 


ЖИЕЕЕСОЕ this change until such new calculations occur. 


tal 





j command 


ind Update. 


IIPTION: 


lis command 15 used to 
Iurhe wind. 


BEGUIRED: 


input command 


ıntroduce/update 


Mew Wind direction value. 


New Wind speed value. 


INAL INPUT: 


None. 


"E S: 


information 


MN formation is used for display purposes only. 


ie 





Mout command Root command 


МАМЕ : 


Scale Update. 


DESCRIPTION: 

Ec command is used to modify the value of the сае 
parameter beina used to define tne window that limits the 
ШООК ге to be reoresentec at the Plasma Disolay. 


mort REQUIRED: 


δν Scale value. 


"Τον INPUT: 


- None. 


COMMENTS: 


This command will cause the system to define a new window 
to be used in forming the picture to be represented at the 
Plasma Disolay; a new picture will be presented reflecting 
the change made, with the last position of the own shio at 
the center. 

Notice that the value of the Scale parameter is 
permanently displayed at the Plasma Unit. 
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input command σοι commana 


МАМЕ: 


Plasma Reorient. 


ESSCPRIPTION: 


is command is used to redefine the сост лоп of the 
wingow used КО form the One (lime to be presented at the 
Misma Disolay. 


meee! REQUIRED: 


De. of reorientation desired. 


TONAL INPUT: 


- Value of new point to be at the center of the new 
window. 

Ss 1 1anatilon of a contact whose last position is desired 
to be at the center of the new window. 


COMMENTS: 


This command allows the user to redefine the position of 
the window in three qifferent ways: 

- By selecting one of eight predefined points to be the 
center of the new window. 

EN "making the last position of the own ship to be the 
center of the new window. 

- Ву selecting the last oosition of any contact to be the 
menter о? the new window. This oossibility 1s allowed only 
when there is at least one contact in the system. The system 
wil] also check for a valid Designation, and will issue a 
warning message if necessary. ΄ 

This command will cause the system to draw a new picture 
at MN? стз Display, accordina to the picture defined by 
the new position of the window. 





disolay command display command 


SCRIPTION: 


15 command 15 usec nc Scd the values of the 
Moro nate Grid Oriain: Latitude and Longitude, 


SA REQUIRED: 


- None. 


NORMA TION DISPLAYED: 


Ex oordinate Grid Oricin Latitude value. 
EN ordinate Grid Oricin Longitude value. 


BUMMENTS: 


Es information is displayed usina the lower portion of 
mme screen. 


he control will pass to the system after pressing the 
'GO' key when indicated. 
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Lolay command display command 


ШЕ: 


Scale. 


BERIPTION: 


ИЕ Ссоптпапса is used to disolay the value of the Scale 
rameter currently їп use. 


em REQUIRED: 


- None. 


FORMATION DISPLAYED: 


w eale parameter value. 


ММЕМТ5: 


EN tformation is displayed usinga the lower portion Of 
e screen. 


The control will pass to the system after oressing the 
0' key when indicated. i 
Notice that the value of the Scale parameter is 


rmanently displayed at the Plasma Unit. 
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eplay command Glspi ay command 


МАМЕ: 


ШІП Shic. 


DESCRIPTION: 


mms cCOmmMand 1S used to display the parameters associated 
the last position of the own shio. 


КОРОТ REQUIRED: 


- None. 


INFORMATION DISPLAYED: 


БИ rst pags: Positional data. 
еагигасе and Longitude values. 
ASS ies of the last determined 
Р seasıtıon. 
EE econd page: Tactical data. 
1) Time of last Course and/or Speed chance. 
2) Course and Speed in effect at the moment. 


COMMENTS: 


mrs information is displayed usina the lower portion of 
the screen. 

The different pages are obtained by pressing the 'GO' key 
each time a new paqe is cesired. 

The control will return to the system after the last page 
has been passed, by pressina the 'GO' key. 
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solay command display command 


ME: 


Contact information. 


BERIPTION: 


mars command is used to display information about any 
oe beina maintained by the system. 


ЕИ REQUIRED: 


seDesianation of a contact whose information is desired. 


ου ΤΟΝ DISPLAYED: 


TESÎ page: General data. 
1) Desianation, lyoe, Class, and Current Number 
MOS 1 trons in the system. 
EE ond paocge: Positional data. 
І) Latitude and Longitude values of the last 
determined position. 
E and Y values of the last determined 
Bosıtıon. 
ШЕ page: Tactical data. 
1) Time at which the present data was obtained. 
2) Bearing and Range values of last mark. 
5) Course ana Speed values if available. 
Merourth page: CPA data. 
ИШ Ө which CPA will occur; if applicable. 
 Звагипа апа Range defining the CPA, if 
aoplicable. 
5) Note: if CPA can not be calculated a message 
ІШ men Gisplayedc in place of this information. Also, if a 
ecial CPA case is present, one of the following messages 
ШІ бе displayed: 
SINS TONTA"... time)..." (Blinking). 
- "MOVING AWAY". 
SS SAFE COURSE AND SPEED”. 
EN th page: Actual Estimated Position. 
1) Bearing and Range defining the estimated 
Eon of the contact. This wil! only be displayed if the 
urse and Soeed values of the contact are known. 


MMENTS: 


2б 





ms information is displayed using the lower portion of 
the screen. 

The different pages are obtained by pressing the 'GO' key 
each time a new paae is cesired. 

πιο will return to the system after the last pace 
has been passed, by oressing the 'GO' key, 

The system will check for a valid Designation: and a 
warnina message wil! be issued if a mistake is detected. 

This command will not be accepted if there are no 
contacts e the system, and a warnına message will be 
issued. 
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jisplay command display command 


NAME: 


memtractS in System. 


SCRIPTION: 


ENS command is used to OD tam information about the 
Mana tion of all the contacts in the system. 


ful REQUIRED: 


- Mone. 


 ОКМАТТОМ DISPLAYED: 


EN SNognations of the contacts maintained hy the system. 


COMMENTS: 


mms information is displayed by using the lower portion 


ШІ the screen. 
S command wil] not be accented if there are no 


pontacts іп the System, and 8 warnina message will be 
issued. 


1 50 





ENSsplayv command 


NAME: 


Request CPA Safe Ranae. 


BESERTPTION: 


display command 


mms command is used to SSA information about the 


meerent value of the CPA Safe Range. 


ШИТ REQUIRED: 


- None. 


ШРОЕМАТІОМ DISPLAYED: 


= Actuəl CPA Safe Rance value. 


COMMENTS: 


mons information is displayed using the lower portion of 


the screen. 
mime control wil! pass to the system 
Bees key when indicated. 


το] 


after pressinq the 





Оо! зу command ο σοιον command 


AMA . 
m z 


mind. 


fc RIPIION: 

his cormand is used to OUI information about t^e 
ΠΩ. 
ИР REQUIRED: 


ESURMATION DISPLAYED: 


mma direction and Wind speed values if availaocle. ү 
һеге по information about the winds 3 warning message 
mer be issued. 


OMMENTS: 


MS Atformation is displayed using the lower portion of 
he Screen. 

EMEN control wil! oass to the system after pressing the 
EM key when indicated. 





Шізріау Command disolay command 


МАМЕ: 


T1me Between Updates. 


DESCRIPTION: 


lems command is used το SOI information about 
current value of the Time Between Uodates parameter. 


ШОТ REQUIRED: 


- None. 


Ф ФРМАТТІОМ ПІЗРІ( АТҮЕО: 


= Actual value of the Time Between Uodates parameter. 


COMMENTS: 


information is displayed using the lower portion 
the screen. 


The control will pass to the system after pressing 
'GO' key when indicated. 


 Үсе that the default value of this parameter 15 
seconds. 
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APPENDIX D FLOATING=POINT HARDWARE BOARD 


An GENERAL INFORMATIDN 

Nwtlosting-Doint opackaae develooed for this system is 
Ee on the SRC 510 Hich-soeed Mathematics Unit from INTEL 
Mmemooration. âs describec by the Reference No. 10, the SBC 
КООШО тт is a member of a comolete line of the INTEL SBC 80 
System expansion modules. [η performina high-speed 
memmematic functions, the Math Unit acts as an intelliaent 
Bmocessor slaved to one cr more SBC 80 comouter masters. The 
Rut performs its repertoire of 14 arithmetic functions 
an order of magnitude faster than is possible with software 


momrines. 


See SCRIPTION OF THE MATH UNIT 

fae Math Unit is a microprogrammed processor on a single 
board and is designed to be plugaed into a standard SBL 
604/614 Modular Backplane and Cardcage to interface directly 
Ж ЕП ап SBC 80 Single Board Computer or to be used with an 
INTEL Intellec Microcomputer Development System (MDS). 

Standard operations include floating-point ааа, 
Eubtract, multiply, divide, square, and sauare root; fixed- 
point ect πη. 5], divide, and extended divide; 
Conversions between fixed and floatıng-point 
reoresentations; and test, Compare, and argument exchange 
operations. 


The Math Unit implements unbiased rounding for maximum 
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accuracy. ο το ο. ουπο πα 1s the same as ordinary 
roundina unless the result 1S exactly midway between two 
floating=point numbers; іп this Case, ordinary pounds 
always increases the result, whereas unbdiased FOUR GRO 
rounds the result to the nearest even number. When 8 
calculation 1S performec that results in @ither an exponent 
underflow or overflow, the Math Unit provides exponent 
wraparound to prevent loss of information. 

Operation codes for invoking the arithmetic functions 
аге massed to the Math Unit via 1/0 Write commands, which 
РЕЕР 8150 used to initialize the unit with а memory base 
address. I/O Read commands are used to determine the Math 
Unit Status. Arguments are passed to the Math Unit via 
ШЕИОГУ Mrite commands and the results are obtained via 
Memory Read commands. 

NEC Unit, which сап be operated either in the 
Interrupt or Polled mode, generates a Busy signal during 
processing operations anc generates either a Complete signal 
or an Error signal after the computation is comolete. The 
information to the host combuter which these three signals 
convey is explained in Reference No. 10. 

The memory base address ano 1/0 base address are user 
selectable, The löo-bit memory address is ee under 
software control and ıs assianed by the host processor 
throuah a sequence ої? 1/0 Write commands addressed to the 
Math Unit. The 8-bit I/O0 base aadress is selected by a dual 


mline package (DIP) switch on the board. 
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Al) Math Unit operations, Ine)udıng arithmetic 
calculations, data flow between functional elements on the 
Bosrd bus interface, and associated logical tasks, are 
resident Mao rosrar  cermanently stored in а set of eight 
INTEL 3004 Eraseable Programmable Read Only Memory (EPROM) 
MOS. This memory provides 1,024 micro-instructions of 32 


Bits each. 


PREPARATION FOR USE 
l. Installation Considerations 
The Math Unit board is designed for interface with 
an INTEL  SBC 80 Sinale Board Computer based system or an 
meee intellec Microcomputer Development System (MDS). 
den installing the SBC 310 ҮП an INTEL Intellec 
MDS, the CPU board needs to be reconfigured in order to 
generate a Qualified write Sianal? this reconfiguration was 
obtained by overriding the advanced acknowledge (ААСК) 
feature, by moving a jumper labeled "advanced write" from a 
Meee conmection to an E-D connection and by disabling the 
mne (pin 25) on the CPU board as shown іп the 
schematic diaaram at page 3-47 of the Reference No. 6. 
Other details about INSI ton сап бе seen оп 
Chapter 2 of the Reference No. 10, { 
0. 1/0 Base Address Switches 
The host processor transmits control information and 
receives status information from the Math Unit by issuing 
1/0 Write and I/O Read commands, respectively. τις το 


address used for these commands is relative to an B-bit base 
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Mess that must te a multiole of 8, This base address is 
assigned by the user by means of an B-oole oual inline 
meekage (DIP) switch assembly. Salve οἱ the e\aht Switch 
poles are connected to the I/D base address detection to aves 
the other three poles are unused. 

Шар Unit used had its DIP switch set to the 1/0 
base address of 10 hexadecimal (only switch pole no. U was 
set on). 

fee rogramming Information 

The I/O base address, Which тис? be assıaned Бу 
Switch selection before the memory base address can be 
 тапео, 1S normally performed as part οί the "таста! 
MISS lation Procedure. This switch settina allows the user 
tO establish a reference or base to the ports neing used in 
EN 170 operations; Table No. IV shows the configuration of 
the I[/0 addressing as it was set in the system. 

The memory базе address, which is software 
controlled, is assigned by а sequence of two [/0 write 
commands. The first command is addressed to port Pti- and 
loads the low-order byte of the memory base address. The 
Second command is addressed to oort Pt2 and loads the high- 
order byte of the memory base address: πο memory base 
address must be a multiole of 16; l.e., the lower byte must 
Min the form XOH (X is апу hexadecimal Suo INO to 
accomodate the 16 required memory locations used іп the 
arithmetic operations. In the system developed for this 


thesis the memory base address was set at O0F790H. After both 
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1/0 PORT ! OUTPUT ! INPUT | 
ADDRESS ! ! ' 
| P = 010H : OP CODE : R | 
Ä Gee Ä MEM LOW ! STATUS BYTE 
' ' ' ' 
| 01 2Η Ä MEM HIGH ! R | 
: ' 
013H | R R 
014H ! R | R | 
015H | ч R 
' І ' ' 
θ16Η R | R | 
' ' ' ' 
Ä O01 7H | R | FLAG . BYTE | 
' ' ' 


P: 1/0 base address. 

H: Reserved. 

OP CODE: Mathematic function; see Table Т. 
MEM LOW: Memory base address (lower byte). 
MEM HIGH: Memory base address (uoper byte). 


TABLE IV. 1209 ADDRESSING 





Bytes are output, the merory base address (M) is established 
and need not be reloaded durina any subsequent operations. 
An initialization routine for establishing the memory base 
ο was designed and it can be seen in the "INITSFO" 


E ure їп the float!nc-ooint module (see "FLOATINGSPOINT" 


Ф 


module at Appendix £E). 
Sth Unit Functions 

The Math Unit performs floatina-ooint arithmetic; 
fixed=point inteaqer arithmetic, compare and test operations, 
 Гісас-іс-ілх and fix-to-float conversions. Operation 
codes and execution times for the various functions are 
listed in Table No. I. Arithmetic and conversion formats are 
Shown in Table No. V. 

Beyond the functions oerformed by the Math Unit, the 
Floating-point nackace was desianed with two more procedures 
which compute the cosine and sine of a given angle and the 
arc tangent value of the ratio of two aiven arguments. 

It was observed that the compare operation between 
mao floating-point numbers did not work properly when the 
two numbers were both negative; due to this fact, further 
code Vas imolemented in the "FCMPR" procedure as can be seen 
in the Appendix EN 

S. Argument and Result Data Formats 

Argument and result data formats and memory 
locations for the various operations are presented in Jable 
Мо. VI. For each argument and result, this table includes a 


FÜRMAT number cross-referenced to one of the four formats 
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TABLE V. 





on in Table No. V. Table No. VI also includes the OP CODE 
Meech oberation. It is important to note that the result 
n operation replaces the first argument in memory, and 
3 the Second araument may be destroyed in tho course of 
ecomputation; these side effects were avoided in the 
oting-point software cesiqn Бу saving the original values 
Ny Tal lowina the user the Dossibility of having one of 
j operands as the result. ЕБОР ЧЕ ОП ТОП for each 
tation are described in the next paragraph. 
Status and Flags 

Tne Math Unit may be operated in the interrupt mode 
jolled mode. 

In the 3nterruot mode, the Math Unit may be wire- 
ВЕ to initiate an interrupt reauest under one or both 
O following conditions: 

Operation complete without an error. 

b. Operation complete with an error. 

These "completion" signals may бе inaividually 
е-ыгарре о to separate Imterrüpt lines ОГ both 


Signals may бе wire-wraoped to the same 


ж- 


mpletion' 
erruot line (Ref. No. 10]. 

ma the oolled moce, the subroutine designed for this 
Meee checks both the status byte and the flag byte 
ν. το. νΙ1 and No. VIII). The polled mode procedure 
Memon testing the busy bit until the busy bit is clear, 


Men checks the error bits. If an error exists; the 


 Сосе is input from the Math Unit and a messaae error 
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ШИ ! ОР ‘ARGUMENT! eG eT Sex ο πο in EE SITE 1 

ОЕ) FORMAT: ІҒОНМАТА) 
wm el ee ewe | m- ew — = 3 — — — — — — — — — — — — — — — f — — — — — — — f —— ü< — — — — — — — — — — t 
МЛ -------- Te re ЕС aloe и = SS = = = = = t 
MOE, 0 3 2 ‚M,M+] СА ıM,M+1,M+2,M+3} 

| ' γα Με» ' ' | 
---ἱ----ἱἰ-------- 177------------- -------- Ὅ-------------- i 
UE 1: l ΗΡΙ | 2 eee ota ieee (rom. | 

| IM+4,M+5 eae yros) E 
---|----!-------- |--------------- |------- |------------- ! 
Ш Е! СА ‚M,M+1,M+2,M+3 2А IM,M+1,N+2,M+3! 

i í 2 ΤΘ ΝΕΟ I rooms απ ty | 

' l ! ШИЕ Mos Mv | 
---|----1|-------- ο 2 === Im un. 1------------- ' 
MUL } E 1 ‚М,М+],М+2,М+% 1 um pc rov MES 
ШУ! E !М+А,М+5,М+Ь,М+7! ! ' 
Мр, л | ' ' i 
SUB | B i ' н ' 
---ἱ----.ι-------- e mismo Immun 4177----------- i 
SAR | G; 1 ıIM,M+],M+2,M+3 i 1 M,M+],M+2,N+3{ 
ОКТ! E | i ' 
---|----|-------- 17-------------- xr a ee Е 
us яв | 5 ¡M,M4]1,1M42,M43 — | 1 ULM MOV. 
ι.----ι-------- pr > ------------- i 
ШІ 9! 1 (M,M4+1,M+2,M+3 | 3 IM,M+1],N+2,M+31! 
“--1----!-------- 41--------------- ======= PS =Е955ЕЕ= 
‘MPR! A! 1 ‚М,М+],М+2,мМ+ ' Е proteus “byte i 
---|----|-------- ق‎ q > mmm mm OT ' 
wi! mo 1 !М,М+],М+2,М+% | - ΙΙΙ Dyte i 
---|----1|-------- |-7-------------- ------ 1------------- i 
ЖЕН ' . | Any IM,M+1,M+2,M+3 | = ¦ Rotates both! 

| i ıM+4,M+S,M+6,M+7ı ІІ агабтепе5. | 
БЕТ - ! -_ > ae awe oo jam m ar e em aan N mn em nm nn nn nem : 


* Refer to appropriate FORMAT NO column in Table V. 
** Second argument is always the operator, and may be 
destroyed durina the operation. 
MeeResuits of all operations, except FIXSD are rounded. 
ESD truncates the result. 
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TABLE VI. OPERATION ARGUMENT AND RESULT DATA FORMATS 
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! ! I ! ! i 8 ' ' 
' ' ' ' ' ' ' ' % 
EN MEE КІ ВЕ | С! вх ! 
I ' I 1 1 I ' ' I 
' 1 ' ' f I 1 ١ ' 
MENU Lu СЕ ll ne 
Олеге: R is reserved for future use. 
B FSU SV 
C Ἱ r 3aotiornifceconmplete without error. 
Ë is operation complete with error. 
Боп p = |, the Math Unit is busy and cannot 


mesoonma to further reauests exceot requests 
mor flaas. 


IES TE. FLAG BYTE FORMAT 


wheres R is reserved for future use. ) 
= is egua! (for FCMPR and FZTST), 
ME -Cuuestemmthan (for FCMPR and FZTST). 
а есе than €for FCMPR ang FZISI). 

ERR ου στ οι error code soecifying one of the 


f fo IG error conditions: 


πο ENES error, 

001 Divide by zero. 

COS стап error. 

Ont Overflow. 

100 ο σσ το... 

101 реп οπτο ιποηωὶ тпче1 1а. 
ШООК Сесога argument invalid. 
1 Reservec. 


PEEL... STATUS AYTE FORMAT 
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7 50еа. lhe software aeveloped for control of the Math 
Unit In the system employs the polled mode described. 

As mentioned before, the condition of the Math Unit 
S (C nuously uodatec and stored. The flag byte shown in 
SE NG. VII may be obtained by performing an I/0 Read 
ο "πο to Ρε (Table No. IV). After an operation is 
completed, the status byte may be obtained by performing an 
MAR ead command to P+1 (Table IV), 

As shown їп Table No. VIII, the status byte 
indicates error conditions where applicable and the results 
КОШ pare L"FEMPR" procedure) and Test ("FZTIST" orocedure) 
operations. Each of the six error conditions are defined as 
follows: 

πμ. e otero (001) = This error condition is 
054 by either A ΠΤΙ, ог FDIV" orocedures to 
indicate that an attempt was made to divide by zero. 

ЕНСЕ επτο! ιτ. THIS error condition 1s 
ο ὅπσα by the "FSQRT" procedure to indicate that the 
argument was not in the comain of the function; т.е., an 
attempt was made to take the square root of a negative 
number. 

ο Overflow (δι) ου στο Terror condition 1S 
ο .ὂν the FADD", “FSUB”, “ΕΜ, "FDIV", "FSQR", and 
ЕИ 00 Orocedures. In the case of "FIXSD" procedure, this 
EE 7 indicates that the floating-ooint number is too large 
to be converted to a 32-bit two's comolement signed integer. 


ШО Overflow error occurs during. "FIXSD", the. float!na- 
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pOint argument is left unchanged and may be read from the 
Math Unit. 

In all other cases, this error СОЛ ЕЛ ОП 
Signifies tnat the exponent of the result is too large to be 
represented in eiaht bits. In this case, OBEH is subtracted 
Шот ће геѕоїт тпа exoonent (bringing it back into ranae for 
other computations and ensuring a a result), and the 
mower eight bits of (Mew exponent are returned in the 
exponent field of the result. 

as ο πι σοι m (100) = This error condition is 
returned by ΚΟΥ; Povey) EMULY SV EDIV", and "FSQR” 
procedures to indicate that the exponent of the result 165 
too small to be represented in eight bits. In this case, 
ОВЕН is addeo to the resultina exponent ορ σοι ІС back. 
into range ШОК сес Gomoutatlons апа ensuring a valid 
result), and the lower eight bits of the exponent are 
returned in the exponent field of the result. 

e. First Argument Invalid (101) - This error 
MS on is returned by the "FADD", "FSUB", “FMUL", "FDIV", 
eee FORT", “FIXSD", "WFCMPR", and "FZTSI" procedures to 
indicate that the first (or only) argument for the specified 
function И УО j the second aroument (if aoplicable) is 
mote checked if this error is encountered. The invalid 
argument is left unchanged and may be read from the Math 
Emit. 

f. Second Argument Invalid (110) - This error 


condition is returned by the "FADD", "FSUB", "FMUL", “FDIV", 
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mae FT OMPR” procedures tc indicate that the second argument 


for muecmcocecified function is invalid. This error condition 


Bes only after the first argument is checked and 


valid. The invalid argument 1s left unchanaed and may be 


read from the Math Unit. 


MO 


(1) 


Ge) 


(59) 


HE FIO TIRA SOIC araument may be 


expressed as: 


(-]) x Tm nass) xe IE) 


"|" 


Notice that a 15 assumed ın the 
ο τσι OOSition of F. 


There is one uniaue representation 


for zero: 


5 = 0 
ЕТСЕ = 0 


Е22=ЕО = 0 


The following representations are 


river o 


(a) assures unique representation 


of zero 


Е7-Е0 с 0, ага 


S £ 0 or F22-F0 #0 


(b) reserved for future enhancements 
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(r = К ТЕГІ 
καποιος of Floatino-ooint Number Reoresentation 
As shown in Table No. V the representation of a 
floating-point number nas one carticularity that needs to ре 
ΝΙΝ... εὖ; 1.е., г "1" is always assumed in the hiohest bit 
position, and then it yields an effective 24-tit mantissa. 


For the sake of clarity some examples are given in Table No. 


DS. 


147 





' 
' 
' 
% 
1 
' 
' 
! 
' 
' 
' 
' 
' 
' 
' 
' 
' 
0 
1 
' 
' 
' 
' 
! 
' 
4 
! 
' 
! 
! 
! 
' 
1 
' 
u 
' 
1 
' 
t 
t 
! 
! 
1 
' 
' 
' 
9 


" ñ ' з ' I ' ' I . ! 

m MEE IA И I ' н ۱ 4 4 
+ со DO TO ШИЕ IE E ιτ τη 

= Il Ont. OF Oe or ο νο οι οι ο E 
ПО СІ шс Гү с с) Гүл ү т у ст Sa S 3 

ti ' ' I ۱ ! ! I ' I ! 

an er an ih oe wee we ee a we we ewe we ο = © ee we we wow ewe eww ow ce «> 
Т I I ' ! ' ' j ' i j 

av ιτ. ' I ! I ! i i T Il! T | 
+ lo A jp OE p UK p O E p P | за Ке» сы, 

> lest WS US ie / © οι οι ου". τι 
ihe eS TSI OG o pp 0o ο του у [| 

Т ۱ ' j ' I ' ' ۱ ' I 

oe co 0. 11 ee eae on po pa on on oo me we we ewe so so ze vo so > se » 
II i ' ' ! ! ' ; i i ! 

-- " ' ' ' ! i ' ! 4 ιτ. 
+ lcu Bos moc αν СЕ а ТЕ к КІ en TI 

= Hr DO. SADO q On er saure Zee 
ve Wc το ντο ССТ Сс тс! 

ti ! I , ! ' ! ñ I ! ' 

=a >e >e || == == == es onm om on an on ma ma am om orc we an oa oo oo >= 
0 ! | ' ۱ ' ' à ! i ! 

"i à I ' ! I ' ۱ ' ο τι 

> Ip ECV LOLS LOTTE DEE TLE TEI SN 
HI То et om С ИЛЕСОВ ЕИ 

ες: ЕСШЕ БТИ СЯ ЕСС ЕСУ 

" ۱ ! I ' ! ' ) 1 i ! 

«кә. ο «әш і! —-—e a 4b nn wo. Oe m a aoa vo “s en ανα ανν m - “h. s. s. s“ s. ss. “<s 
y x I ' i ! ! 6 1 I ! 

x u н ! ' ! г ' D i ' ! 

ei th ! a ' ! I ' ' ' A ! 
алппголтов стотсвт тт eS io hao) 
em jl 1. 1 0! © § © § © Í © l| © jJ © F © F 

и DHI I NP € 058 1$ — I! єс I — I rJ I r # Un # (n st 
Z W l l l f € l ι | ++ jJ + f + l + | 

T ! ! ! ! ' , i ! ! ! 


FLOATING-POINT NUMBERS 


ШЕШСЕ IX, 


148 





ООО ХЕ PROGRAM LISTINGS 


EXTERNAL DELLARATIONS 


o |p a. «ος ος ο `... ...... mc 157 
КОЛА 7;----------.»:-.5..... Ecos 187 
5. £XTER $O 5-9 9 9 9 ө 9 9 99 9 @ @ Φ Φ 9 9 Φ Φ Φ 9Φ Φ 9 9 9 @ 9 9 0 0 0 9 °@ Φ 94ο ө 9 172 


ESUSEEOURES BY MODULE 


|. О ЫЕ conc ee nn nn ne 174 
KD Merete о κο, ος «ες ος ος νο οσο ος 179 
NICE OUND EC) . ооо ecu MU. 180 
DAS n SUONMREONTACTIS. .....e ertt ttt m mg irs 
ο SCDNTIACLS..... esee e rtr] З о 
УИ Е ИЕ ааа... 52-128 
A AOS огосесоге).......:........ 186 
РЕБСЕСТТТУЕЗСОУМАЫЯО5............... ο ο 225522 195 
МЕРСЕР UE... ere e Sues seis suere s" e es 200 
МИБӘРКЕТ,.,............ n eee 
РЕЙ ao oo aos 202 
NOE Ge. wc ce te ew tee eee Зо 203 
GONYVSMINSRAD.. 2... O O O о 204 
CONVSRADSMIN A... е ез: ele: 1205 
ОИ о ооа e-o ie e e e e. ee een 206 
c GNE SS ste, ο aaa 6 «646 « аа doc ου ο. 208 
ISS MIE TUR ES... ce. sados... a ο εἰῦ 
GET$SYSTEMSPARAMETERS........... 26 212 
ENS CONTACT. eos eee 216 


1521 





ο 


4. 


СЕ АВЕО ТУТ a so o e eee 
ο E ete оаа. ee 226 
BE o a a a a aa aa оч 
ο ο | C ος νο. ee y: 2 255 
КЛЫ EF m... `... .. шо 55 e 258 
MELSDSEDESUPDATE........ ο ο О КУ à 4s 240 
ПЕЦЕ ВЕСИ qi... s... ess ο ὡς 245 
Be 1 eu. ss. esee sss vr. se 246 
ЕЕ 4241249... s an. 248 
ο ο Í DRNG. 2.05 ces ee cess ee 249 
ШЕШ ἹΠΤΗΈ....»-..».. O se `... ... 2951 
7 a» BLU SE E e aenea Beer, ee uc 55η 
И ИИ ЕЕЕ ИЕ ааа tnt] ...... 299 
БЕЛЕ ОРАЛУ... 222222... 222,222. 22227 
UN AL as ο «ο. ος e erro "52 


CE EU) ER 2......................... 261 


ο ο ουν... c asc sides 274 
ηνηπ”......... μες δα, ο τρεις 277 
ОЕМ аа... O s e ото 
τ ΕΙΙ.......-........ EN алар 281 
DUST Y PEÓN. «> Бол 22220 2282 
DIS PLA CLASS Т πόα 283 
DISPLAYSLATSLONG...... 222222 5-5... 284 
DEA E en uM ua 286 
DIRSBERVSERSSBRE. 2.2.22... оз 287 
ν πορ”........ ea. 288 


150 





ШЕ ο Ἐν «τς asi... qo... 290 
ШЕШ Г ОЕ ЫТЫ ........................ 292 
"КШК с τις oe... ohne sede ven sees. 293 
ОЕТ ЕНТР о и. 294 
IN CONTACTS IN PU co roedores 296 
SPA SYSTEM. ————————— Y 304 
СЕЗАР ЕВИ о ооа. 222: 506 
DESI IND. ...<<.. ta 307 
DISPLAYSUPDATESTIME....... 22 a 309 
ЕЕ СОММАМП5............ ME Uu m es. sees e 310 
БЕШ ОЩКЕКЕОЕ$ЗУ$С.,............ ο ο ο 314 
СО FI YCSS$SNO........ ЕЛГЕ р 315 
ae AG ee As A s a 316 
AIN, cc aa КО о: УТИ 317 
(PSI sC rL S............... ο ο 22-2 318 
:"πιύπε5............ A ENS E πε. 320 
БӘЛЕ a ooo oa RER ο δει 
FPSFORMAT..... ο... semi С ы 322 
ο ο ............................ 325 
LATSLONGSFORMAT...... Е 2.6. КО ESO 
ΙΙ... .''..ά... рта Е: 
A p ero eus act 202224000222 2. 331 
ENS МО ыш... νομος e ο a a 
AUREA. oa a s... ο. ο το 
GENE PEED 27... vs νυν usu. 337 
ES EEO so. +s T аа Ша. E 355 


ШЕ 





N^ E UU N 












ο 


A err e πρι νο іе 342 
ЕРЕ νεος. A Р ee 344 
EEO o ao. ον. ЕЕ 346 
SAME o cier ορ 348 
ΤΠ Ε................-....-».».... 350 
το πιοι.....-..»............- ος λος 093 
QUERES TRUCTURES. +... — — deu EU 354 
ЕЕВТЕЦОГУБЗҮМЕСІ,..................... 355 
БЕГІНЕ О556ҰҮМВОІ.-.-.---............... 357 
БЕП ЕПШЕЗНЕРФЗҮМЕОІ,.................-... 358 
Ch CRORE S e 2... ЖОО лес: 359 
ИЕМЕ ее ρωσ... 361 
PUNTOSSCENTER....5...-. Duc ей idees 363 
ИКЕ ОО SCENTERS S S es. rre rre M 364 
FIXEDSREORIENTATION..... D ο η 365 
ALAS 2... een E 
ПИК E EE Lecco 368 
PLASMASCONTACT..... EE ν΄. 369 
22,833 3.0.8, MD DE 371 
ΡΒΑΗΦΕνΕΒΥΙΗΙΝΟ........-... ЕЕ 2-2... 373 
ИСРОР А ЗАБ САГЕ. а... A 375 
E ο ο σος, 376 
CRUS SOS ccc NN E IEEE ο ου ο... 380 
МӘНЗМАСТЕКФССЕАВ.......-....-.. ος. 382 
GET Gg S. u... luas sss... 383 
ШЕБІ ПЕШ 55СНЕЕК.................. TO A 
PIM NCH SHOME sos 27 Е 


5а 





E 


E 


ГОК ЫОРАГЕ. s 


CMe CHP a ro 


ο ES US Sr ro 


DERE TII 


КЛ ЛОРА ПТЪЕТЕГ О 


ο Sol ΤΝΚ 


STOESEROTSFIELD.. 


MM... s 


PIT SHIGHSSCREEN., 


ΙΙ ΠΙΙΕΡΕΟΝΕ., 


ЕЕЕ ИМЕ а... 


PRN TSLATSLONG.. 


ο OURSE.-. 


PRINTSSPEED 


FIRMAS CONTACTS... 


ЖӨН ШЕСМОЙЕ,..... 


PRINTSCONTACTBINFO. 


πο. ο o 


SMS SNOSFLOAT,. 


, TOSASCII... 


FLOAT$TOSASCII.. 


ӘРСАТТИРТРОТОТ,..... 


ШІШІЗЕР.... 


Αα ο ΟΕ 


NDERUSTLSOP, 


ο ο POP ........ 


ΟΤΙ. 


155 


ооо оов 9 е-е э 
949 е е е е е е ә е o 
e o è è © o © © o o o 
е-е ә зе» ə * 9 э ө 
° оо з о © o % 
e è o o © o е е е е € 
ее е е е е е е е 9 9 


586 


SOT 


SI 


FAQ 


390 


SE] 


9 7 


S5 


39.3 


5 7 


5 


420 


421 


422 


423 


424 





Be Mensen nenne nn 425 


Е ЕОС Беа... ---ᾱ- ο ο ο. 426 
ο ο ο ο δν ενος « О ОКО оет. der 
nee een ns. 429 
ИЧЕ ТРЕТИНИ а оса... 451 
UL зе... ООА оен 432 
DI a eo Е a ao S AS 433 
Bremen κος... О еа ов ее ыга т» 454 
ДЕА о... Е Еа се 5 
oe o. ............ ο ο ο ο λος 436 
КОКУ a a o o O A ioc sits 457 
ασ ο a no "c a ο site 438 
- S c" ο ο M E E E SS 439 
PLD Qa... nen NU EE te 440 
ШЕ MED Doc vs ee a s t o ДЕ! 
O BOE RE EE η E ο ος ΕΕ 
ОК ........................... 443 
Bann `. ο бале» s εν ο εδ 445 
Оаа... 447 
MUSTER nee nun en nn 448 
ДЕБАТ... жЕ ο. ОО τς οτε. ος ο о» 
ШРГІМЕ........... DV EU Abe rims v ae a NS 
A coc nen. ο ο ος ο. $ a 459 
IE A s. BOE Wi S.T s 461 
ПИСЕ ο ОСкК....... DM ες. 464 
ο EI WINE. nen ee ЕО РЕЗУС 465 
ο. ο ASMATERIMITIVES c... О Е оне еа 466 


154 





SETSSTATUSSPLASMA 


ОИЕ КИЕ... 


(БЕЛЕЕ А5МА,, 


ANS ASA R ITESVECTOR. 


PLASVASPRINTSSTRING. 


ШЕЛЕК TL ZESPLASMA... 


MECO о... 


EE TORESOLID. 


MSN ECTORAISOLID 


RAN ECTOREDASH.. 


O EE TORIDASH. .. 


GRAPHICSDESTG 


SAO SPRING... 


ο ο ΑΒ. ος. s.. 


C [bT Y bREAD.... se. 


ENTIBUS IT s. 
ο ΟΡΟ... 
SEND SOR so. 
ΕΠΕ... 


SENDSCRLF. 


ОЕ ВЕЕ. sees 


SESIDSDS... 


SE DIPOLE. 


BYTESCHAÄR. 


SDPIRESSSCHAR. 


155 


ө ө ө 0 е ө е ө 9΄9 ө 9 


468 


469 


475 


a 


7 


481 


482 


485 


584 


485 


486 


487 


488 


489 


490 


491 


492 


493 


494 


495 





ЕЕЕ ВИО PASCII O ..... ο ου οι νο ο ος ο ὥς ο 496 
GETSBYTE..... оо tiom es 497 
СЕТ5АООВЕ55........ БЕР”. ci 22-499 
ШО тнт. 


PIB ο ο ΓΕ. ος «νο οσο σσ ο ο 0% 999 9 9 9 503 


ЖЕ LL STINGS: 


E38 





mE. ISI 


WAS Les 


ΕΠΙ 23 


“WHASLAS JLA 


ΠΕ 314 


АЛЫН Seo μα. 


БИМЕН аран tees 


349935301544 
SSIS FON 


ΠΏ 
азали ча 
ΗΠ} 


ΠΠ 
340137043 


"ΩΙ ΕΕ] 


“амз 
34013043 
Hass 14 


E Epig 
аяпта 13 


ONT ALS FIN Ta de Lao 


‘Hs “alta ΠΕΙ steele 


"7НнмУ3 153 УнНнНЛ 


341932033 
ЖЕРЕ Л! 


'ἼΗΗΉΒΙ 3 ΞΞΒΆΠΠΗ ΞΗΒΒΗ 
"INA 3 ΞΞΞΠΠΠΠΗ ΗΠ} ΞΈΠΙΊΤΙ 


EMAIL: 3149 *3H113$3393 "4809 “ΞΩΙΠΟΗ “ΞΗΠΗΤΗ5ΞΉΗΠΞΠΗΞΠ“ΞΕΠΗ΄Π 95 И 


"лыма 3143 (ΓΒΛΞΠΊΒΗΙΕΞΠΗ 


15443933 ΠΠ 


МЖ 4: 


ΠΩ το να 


SAE να 


A ue ut 


157 





c El 23 


AHH OES SS амен 


“OHA '3143 AHH 39471230 
-JHHIEILAT 


элыз SALAS WM 343471332 
THNIIL%3 сыпн»ә азаа 4 
cpu rS 


“JMA 
*OGHMISENS 39 132605444 
- ΞΗἘΠΗΞΠΞ 


“INA 
"IHHM3IEWS 3313210044 
. 133 H5 


“JMA 
THAI ANTI 
балалы 


та 
BHAIL JANIAI 
:{ΠΕΠΗΒΞ 


ЧЭ 
*IBHAFSIXS 33?0])03)3034 
AOFM SA'S 


"ЧЭ 


A oe, I 


158 





Jul. اک‎ 


ΠΗ шылык p: 


3 JAHA rn 
Ἢ ΥΠ; 


>а КЕРЕГЕ» ἡ 
- ΠΗ 


Ll Sa 


‘Ota 
“HH чуги1алтуиохы 
-ddf£LIMI 


"ЛИН 72594933973 149 H ЕН 


ΙΙ са "ма чал ges 
DINARS SINO NA 

"HS “3143 Y ΠΙΟ Y 394891039 

ΓΙΗΗΗΉΠΗΙ «а-ы» 3300373043 
ANTAS 


ама зат назан аи 
ΓΗ a ОИУ ааа шаа 
SS MO O 


“JNA 73253 H JAH 13I 
‘WHA 13 TES TIT NS 
31 t 3 1 39 


ҒЫН SSIS cJ a H SE 
ПЕШЭ ЕИ иа а 
| TISSUES 


ома 12334008 Y3HH9 34873930 
"TONYILS3I CABHOA 3300370034 


159 





и с И 


"JH3 15333004 


M E 
ΠΏ 9 Ἡ 


а 3347232 
III 
. 1 Ji d 


ма 152339008 асы) HHI 
ΤΗ ¿2979 3400339043 
ФЕН 


“IN 35333098 9) 83 Ἡ 3397932 
η ανα ὁ 3 i 333390034 
: aris 


Чиа SSE {ΠΠ 34272599 
"óHHN3ER3 <3 a “J> yc Я 
“ЈУНУ 


"JH3 1333408 (0995 3487931 
лымда ¿2931 3449932360544 
- IA 


‘OHS 5333000 


DA 
μή C9 8 Wo 


1 311133 


- Wits 


“ама ssa € pa A IA TIA 
ыра O а 
“lida 


"(nud πα πο ΠΠ ΠΕΡ ΠΠ 
ἼΗΗΉΞΠΙ C0*'233'B» 330032034 
ее 


lo I 


160 





ee. 


' 1442331123 (aN HI 39193303 


ШЫН = SSa 5 0a 


ΕΠ ΤΗ 


Jd 3534008 


ШЫНЫНЫ Ша cI 


- LAD WFOLET Tose 

РС UI 

338329) 
HHL FIA 


(9 “3 
' Ho 
(090 334971930 


"383. 3392323093 
HISEN 


ма rS5330Od8H ¿3 H> 3394793 


WHAALSS 


“Э Н» 34932044 
HI 


"НЭ 23334008 ¿393 34487930 


"MANILA 31453 


"МЭ 2333008 
WNAI 3143 


Саты) Sania aga a 
ЕЕ 


Dr een 


cI AES SNES MAS 


әчамаа 


“IN3- 1534008 3H» 34133] 


‘TWAS LAA 


Us d p aes es [fog gs ea Іні 
ls La 


‘AHD “3339400H7 CA НУ 3371130 


“ANAL 


“Э Ну AMAA AA 
Sa 


< © اع 


161 





: JHOH £HO THX 43-3 


“JHA 
' JJH]; 3400373033 
.-.Ha3audwstHO ΤΣΗ 3 11 


аА 
ΗΠ JO 32054: 
- SJMOHEMOVE LSS 


“JMA 
“WHALES 34093200544 
oHHd 17)$3312BHf L2 


“JNA 
“WHAALSS 3300339043 
- AUTLEITONLIH 


“Ha 
IHHIILHI AMNION 
DH2DO D E31BILIMHI 


ΠΗ 
WMH ILD AAA 
-IMILF3IHILINI 


юма ‘SSI CI IHN яянлоаа 
ΠΗΗΉΒΙ CDS O 3300320934 | 
: I IISHFOLELHNIIA 


“WHA ‘ALA N 53539394 «а ы» 344972307 


йй } SS a ES -ᾱ 


162 





eed J =з 


SHA '55>33II4 ы 34447739 
THN ΚΗ 334003043 
-ΠΠΠΗΞΕΙΗΙ ΘΗ 


ΠΒ 13334078 Y 33071030 
HNALI CHS AMIA 
SAO AI 


"INS SSAA «Πλ 339875033 
TWHASLS «ΒΗ "Hi 1340037043 
CUR VEL IF LNT ad 


“43 °3234JIJH 4 3397933 
“ТЫНЫШЫ CHO 3393708 
:AMILFLHIA 


‘Ho “ssa aetna 
19443133 сн 3333033 
-INGEZFIHILFLHTII 


“JNA 
“HAS LSS 3400370043 
: MH I 13 Li LS 


“ΠΗ 
саныяЗіха AMAIA 
«H3 3: S ο Εως ΕΕ 


INS 
(ΤΗ Ξ1Η 3. 3 ΠΙΙΞ ΓΗ 4 


ач 


1093 





‘OHA 5333008 B 3447339 
ΠΗΓΗ сн» AFIT 
SALAM Tid 1851 


"OMS 53330098 3 “(3143 A 334870303 
ΓΙΕΗΉΗΙ 3 9 Ну 3917390494 
¿33340303 130 


"JH3 
'"IJHHH31s3 3149 NIDA 
t LUN EE423H3 


JHI SIMI CAH? AHI 
“WHAaLSS 3143 9 н» gung32034 
SMe ΓΗ; 


лыма 
"]HMA3LX3 3449 34 0]0320344 
оты =ч, чолан 


аа 75593308237 ΠΠ 
TWHASALAS 9н» 33400330344 
DIANTE LONA MODE 11M IA 


“Ha ““5ΠΉΠΠΗΗ ΠΕΠ 
“ἸΗΗΏΠΙ 53 «н>» 340033043 
- IIJOMELHIII 


‘IMA 35534008 A 33087930 
"AN 3133 CHD 3340033043 
¿SILO MODE 11M Η3 


ta 
3: 


— SL + 


164 





Isa: 


«Ὁ 
“e = 


ΙΙ «83 Ἢ} 23130033033 
SEHE SSUDELESD 


AINA 25339008 Y 3341930 
"IHMSINS сы) NII 
:SNOTEL3O 


элна ΞΞΘΗΠΠΗ ы лы 
° IdH2J3153 CH? 330033034 
. LHIFL30 


“HA 72534299 A 33487937 
ΠΗΗΗΞΠΗΙΘΗ CH? 330733034 
ΠΗΓΠΞΕΠΗΙ ῈΙΞΠΓΙ 


‘ONS ALAI J “55329408 (3 "95 μη 30 
“ΠΠ со 3 34007330534 
OSEA ΤῈ J 71 


(JA 15533008 199 3991930 
"IHNYIL=I 34) 339039034 
LIO SEDAN 


‘ONS “31439 2959 "53334008 (39 "9> 3347133 
'JHHH3IX3 3143 (¿9 '9'9 "9 33003033 

t LHEESO H3 
43 Πα 2993 3387193) 


ΒΗ ALAS 9 Ы» ANION 
ОЕА Таа 


s. 


18 
44 


165 





491.3 


‘WHA 5234009 
ΤΗ 3 ΓΗ͂Σ 


“WHA ALM 


сіннінізз 3143 


77 IBI EE E534 ssa 


Т. 


‘HA 133334018 
"ONSE d dog CH 


ΠΗ 15539004 
ΤΗ Н> 


SJM fq а “Sais: 


H 33Η 1181 
340133033 
APIS LAO 


“JNA 
330133034 
HITS SIT 


“JMA 
IATA 
лт ч) 


“Ма 
240051320933 
¿90123031350 


8 33B 133 
3) 32944 
: JUHBAE £39 


Бы м 
340133033 
23993-371385 


B daH ыш 


166 





ΓΗ SA A 3 


39143 334%) 
"S544 000 1539 
ΠΠ ΤΗ Τη ΟΗΕ ΗΤΟ 


` 


UIHHA3LIXS3 (3143 CF? 945 


"SLE τ saa 
“πιο ο cza DIT 
"Ji^ Gb» 4 
ΤΕ“. 
34N1IN315 CAS? d3IH5S#HUDO 


амаа: зате а 

3143 ΠΤΙ ΓΙΗ 

λα CF OHNO 

ΠΠ EF LHI? 
ΗΠΙ ΠΠ 5 ΓΠΗΗΙΣΠΗΙΗΞΈΗΓ 


UBMHAJEX3 £ 3149 SLOWANM 
"ЗІАЗ CL ONTAELORLHOO 
"3143 ¿55 ΒΗΏΞΕΗΓΙΗ 
MaS EN 
"3143 CF? ÀIOTfONHIM 
“ALAA as 
"314: 5. UNO] 

3143 <t LHI 

ΠΠ] ΤΠ 1431525 124 


2349 71137. 1171 124 
"э REA E ITT 3 


yo ek: а < - 


тарала A1 6-5 


167 





тары” ЗІ; ore 


эла 


AS A 


ΠΗ ΠΠ «ағы?» 340032034 


HSHH+ 0 


"lHHd31X3 FLAS (Pr) ONTALSEOANTELIHLNDN 


"MIHH3IS3 ALAS C25 


IHIILSFZLIHLNDI 


TONSILH3 31493 5) ONIMLSFIIS 
"THNHYILKI 3143 (50 OMISLSEFSII 


ΕΗ, ' {ΤΗ 
“WHAALS A 3143 


haa Lsa psc 


ΠΕΠ ΚΗΠῊ Kerr 


"Js cb. BE 
“Яма (e: 03 
AILS CESS 
ΙΙ; MIL 
3143 Cr) 4 

ΠΠ. ΠΡ; 


ὅπου aah’ 


ΠΩ πα CS 


DEDI Se 
3143 331M103 

"3143 JIANIDOIFSO 
Az REESE 

ЕРЕ а= Ес а, 

“3143 INIA 


сыл МІУ ЖОНОТ 
сы? EIMIJLSFLHT 
πο 


анластажізнімпз TJ 


168 


eo. [SNF Loy thos 


“ΓΗ ΓΊ:Ε-- 1 --- 





| 
° 








| 2 
o I " 


Е u =, 
EE 7 


P 





u 


. 
f 


πλ ΤΙ E AAL 


ΠΗΓΗ TAMIA 
SASL SMASH ASSL SAS ELAS 


"IM3 15533008 (0935 190 
"IANIILAI 29 “919 "Hi 3300300034 
. | 3 2 + ^ HDI 


"33 ' 33334008 59 03 *N2 193 
ἼΗΗΏΞΠΕ ΠΗ 2090382 330030034 
ees FAND 


(ΞΞΏΜΙΊΠΗ CH H> 193 
сағы» 3230032043 


гама 
MIME OHS AMIN 


"IHNYIILS 


быздан H 7124 
он» 3340033043 
SCOISS3OEAD3HJ 


ана 
(ΠΗΗΉΒΙ»Β 314: 
“JNA 


WHASLAS 33093204 
OHI AF ABTS Id 


s^ 9" 
$ 


ама Fs 
r IHr1:J3 Lea 


533008 gH» 339 
(3) 33003034 

OBHHEHILEEAMHDO 
‘Ha 


“194H331:3 3300373033 
ЖЕЕМЕЗЕЛЕЖИЕКСІ 


сАһҺағасы аі 2а 


169 





ΗΤΟΙ ΜΗ 


ΠΗ 
* IHE 330932054 
O „ILHIIMEIJIHSFENMN 
“ΤΠ 
HHS ILS 3300330343 
SLI NOSE NAS 


ана 
“цымызізз аяғына 
тандап 


ΠΠ 
¿ASAS AMI 
ΕΙ ΕΤ ο 


‘THI 
WHASALS A 339320039 
: 3143: 


зыя 
"TOMIILSI 33132334 
агаа 


"Мэ "ALAR ¿39 793 
ΠΟΠ 9 ну 3340370034 
SIDA NODO AR 01435 IC 


ΠΗ 


1) 


AFP Æ I. 3 —P- Y 0 5E 024 


"ο 





SF AS LL II 


Ha 
"JHHd3lxX3 3143 3300323044 
:IUILFININI 


‘Ha 

(ΠΗΗΉΒΙ “3 чяпазлпяя 
[Was 

NMA 

WNASLSS зупазоэозА 
` HIH 


"ЧЭ 
"MHMSESS3 340039054 


тағала 15 


171 





APA E SL 


"IHS “3239008 £j ға “Hs 33871933 
“IHR CO "3 BH 33400300344 


— ص 


` : AN LIAS FLAS 


пыч 
“HAL AAI 
HRHZSHTAFJZIQWILINI 


| 
лыч 5ΞΠΒΩΠΗ 2 Πιο 63 “Н> 3387399 


ΗΙΔΙΞΈΙΗΙΒΠΗΈΗΗΞΗΤΊΗ 


“MMS LR LI “9 CH» 3300300044 


ЭЛИЗ 135333008 Y 32497933 
¿IAN КЕ CHO NS AA 
ADLER SMASH TIA 


ама 
^IHNSIXS 33405932034 
: HHISHTH £3H3712 


“На ‘ALAS Y 344873930 
«Wind Н> эУпазэояа 
51 ΤΉΡΕΗΗΞΗΤΊΗ 


ШЫҢ За 8E IAB 13 


SWNYSALSS ΚΗ} 330030044 
HMSHIAIFSNMLHLSFLIS 


“Ἂμ. -OMLFIASLS Hi 


EJITI*1 J- AA 


s=] 


172 





FE eS bs 


ғыз “ΞΞΠΑΆΠΠΊΗ cj 


Εν даш рле 
MRS ΠΡ 


Ну ҢУЗ 
-HISIITEITIHIHAD 


“WHA “353308 £3 “Ni 3397937 
"IBHH3ES3 «8 H) 330037043 
SHER IFAOLIA SAILS 


“Ма 533408 ¿9 ‘BH? HHT 
" IBHH3.s3 239 "Ну 33013932034 
-HEHIFIONLIIMFLIHLS 


AJNA 133339008 Ұз “Ho 33987039 
ΠΠΗΗΗΞ 13 (9 Ἢ» 33N 30034 
II WEFIOLIIAFINLS 


i ceca edm pss 
ΠΗ ΚΗ AS Jj 
‘JI ss a es 


A AL >= 


173 





SI sro bese red DORAL 


ΠΗΤ. :3ΠΠΩΠΗΈΕΗΙΗΗ 


3 MO EP 311 


174 





— — gH LI. 


e] 


“JHA 
"1HHA3LILR3 34300832054 
- SIS FAW TSS DY 


"МЭ 
"TINIILS3 340032034 
HIS I£ AH Tas IQ 


"HA 
“WHAALeS ANIA 
‘OAM TELIYINMODFAB TAS IY 


“ΠΗ 
| ЫЕ ЕЕЕ ӨЕ ЕР 1 
` JH IF1$ H 145 IJ 
‘OHA 133334008 «909 Yo ΠΠ 
“ΠΗΗΏΉΞΙ 3 4999 eo 3400300044 
:OHO TE ELB VE Mo 
LSI 1¥ 


(043 TAIL Τά} ΒΟΠΠΙΟΗΙ 


CJa5 SIIRT TIS ШЕШЕ 


LI nmt 


eee ЛНУ Жетек, 


— 06 eed bee Ped TT RIL 


175 





-MOIMIMELAS 


“JMA 
GHM AJ L3 AHF IAA 
ΗΗΞΗΤΊΗΕΞΠΖΙἼΗΤΙΙΤΗΙ 


"IN 
“WHASLHS 340133034 
HNSHTIEIHITTI 


“Na 
WHYALLA 340133034 
OMAF AIS $139 


‘Na 13149 Y 39497933 
ἐΠΗΗΗΞ3 1943. CH? JANJI 
ΠΤΙ 31Η ΠΛΗ ΠΙΟ Ξ ΙΟ 


"Э 
санмаязікз JANJI DDAA 
1315453301 145 I9 


мэ 
194493133 331932034 
-OMAF AAS EA WS 1 


a ‘HSA 


блтымчаыиз 33092034 
:dIHSfTHMOfTA5BTY-SIO 


= — 0p HATH 7-3 LI 


A Раск 9Р4 IE kdb- 


176 





= Sr 4 5 


“h 


а 


“JNA 
WAS LAS 39400330044 
55Η 


ΠΗ 
TWNAS LAS 34003044 
‘JIBS FEW SH 1d FA 14511 


“мэ 
HHMI μη 
:SIMIHLABINFTEMHIG 


ΠΗ 
ΗΗΝΞΙΘΗ 3301320544 
SOSH 14 


"МЭ 

"MANILA 337533034 
-JILNIIESOFLNG 

ла 

"THN3IL=3 3309032033 
NASA 


ΠΗ 
‘THA IIR 341132034 


aT tS bee PT HLL 


177 





"5143 OHHH: 
"dig UBO3QfX)H IN 
“l AHAL 

3143 1141123811 1909 


LIFE 1ПАМ1 „› шы 3448 C2 IN4HI 
",,ЖЖАНТЯ5І2,У2 НІНІ dps Cr) дылды 124 


HIER. 117 1141133334303 10141 
‘HZH. LIO LINI LHESN3MO 10M 1 
‘HBTS. 117 ¿14173344074 497145 10 
‘HZH, 117 LAMA 
"Jb ἩΠΙΗΗ. 117 4353404 
‘HJM. JI 1 35743 

"Нан, ΙΙ] “πη 


Akk ΓΞΗΠΙ1ΗΒΗΠΠΒΩ. ase 


РТ А ығыс ы ST bese Т КА] 


178 





Jr ГАЗ ord 


"JHIMfON OHA 
'H33M2OZ MO £3H312 TIHI 
HINESIENIIHI 1142 
IIIIEINIS T1823 

(4139040035 17193 

COS OÓONISISEIMIBHdfLlIH2 T1182 


‘C.F ATES TIA HOILIBHSOJNHI OMIM ON.» 
HIER 31439 fo σι TJ 
"330033034 :ONHIBEONH 
SIEHE ie oc ee bd ee ce eb dhe ob be bebe bp Wee ички 


WALSAS JHL МІ 51515 
HOILBHJOJHI INIM ом інні 390143340 JHL WSL ÖL JASNA 51 34003034 SIHL 
HIM Fit 


Hubbard eb cd dd dd dc cb ЕЕ НЕЕ rut 


SY ose Y Hl 


179 





ILIHLNGSTENM JNA 
ΠΛ ΤΙΞ ΕΠΟ THD 
ΣΡΙ ΣΤΙΣ ΗΠΗΙ 11H23 

ьа ЕДИ ЕЕ 707075715 

: 11 ΣΠ. TWO 

OOS YONTALSELN Lad Las 1142 


"C$ H3l2452£ FHL AG ЯЗМІМІМІНМ ӘМІЗЗ JHH 21381H03 OH.» 

чып Яма Ck» DIM ΠΙΩ͂ 
¿330033033 - LIB LIE 
abarrotes sdk enn 
+ 

1ΠΗΙΗΠΣΙ ἁΠῊ OHINIBIHIHBHH &7114N33 

TAM LON SI WALSAS 3HL LBHL 301983340 JHL MAL 01 AASA 51 JANJA ΞΙΗΙ 
 LIHLNDIFÖOH 


sec bs see kikipa bc bcc bbc is ch cs bi ee hs TH be se ЕЕ ЕЕЕ enn k k k ce bebe “ 


ALIAS LL F-D FETT 3" TW Wed x IH 


180 





“5ΞΗΙΓΗΓΞΕΕΗΠΓΙΠΗΒΈΙΠΗ JNA 

ΠΠ ΠΙΟ ΕΠΗ 1243437139 11982 

ο zen 
"ΠΠΗΞΞ ΠΠ 

313323435 ΠΠ 

CJSM DONISLSFLNIISIELII СТТЫЗ 


С aA Td S10 AIHA аязы WALSAS JHL NI zIDHLINCOO q18.» 
НІН 3143 ж OSM 7199 
ANIMAS S pBHIEIHOTHEHOCIONSEE LUN 
οὔ seb di dice p i ЕЕЕ ЕЕ ЗЕ ЕЕЕ А Ri: IK ЖЕ ЕЕ ЕЕ ЗЕ ЕЕЕ ЕЕ ЗЕ ЕЕЕ ЕЕЕ ЕЕ ЕЕ ЕЕЕ ЕЕЕ ЕЕЕ 


H3345 JHL HI 
іпн SLIHLNGT 30 омтанм- матты DL HOMONI LOM SI ΗΠ1 5/5 HL LH &41LH35334 
-Іілнінмас до чазып AHL ΙΗΗΙ ἈΠΙΗΉΞΠΗΓΙ HL 1131 OL d3sn =1 33400137044 SIHL 

| : SLDHLHOIDFEHONOHIE LOH 


HEHEHE fee i cds a ds cd dhs de de hr be ob eee e ee e ede d А 


— 


=; DL et Pd TH Tor II 1 xar = Tr i= 0 УЕ 


181 





"S LOBINHODSESHBHEOOI ONS 
PIII FAH THD 

ЗА SH3 71183 
ΠΠ ο TIHI 

баталы NWI 

OS CON TALSE LNT Sdt Lda 1192 


Le FE COLIN ST ӘМІНІМІНМ һанлы MILSAS. 5 

HIHOQ 31439 «ко 9514 TIJ 
330030044 + SLOW LMT ANB EOL 
audio dede Abt eddie 
$: 
ΞΙΦΗ МЭМ 3304 AHH » 
ΕΠΗ 10H HB2 HALSA JHL LHHL 30183330 HL 1131 DL JASA SI 3230320933 SIHL ” 
-SLOHJHLNDOIFANJNMEIDL ж 
+ 


A eo oe eo Md Оф MOD IM dd е ЕЕ ЗЕГЕ UR RR R P ID Ж: Wee een eee eee , 


= LOW) Pose APS Ы. і ае ЕЕ E ELE: 


182 





zÁ* GEEZSEGPSTBC 


ce ΠΗ Janum 


НОН = CT23HIL H3Hl 
SSE x € JI 


"ESAME = аит 


"НИЯ = CE>IHMIL *CZ23HII "CTOSMIL 


(HED = JILSFIMIL C 
"JILSFIMIL = 5 
‘HOM = 3 “H “H 
ee VWI 30 SHIL IAH +” 


ΠΠ ος αμα ση 


‘HOG: HIHI 3149 (ғу BAZAJ TIJ 


н таче ан тт ГӘ 


553332973 

"3143 Crs IINHLSII 

"3143 «Ғғ? 323105 

"alia бр) 13393 

аа ГЕВ а 1 

[Sa Lace чыт 

"3143 ¢fa NIS 

JI: ΕΠ 

I. (Р Af 199 
‘AID CF? SEHL 124 

"Qld 336003290344 :4IHZztHMOST3:wWd 


Spp eee eee debe bz ЕЕ ЕНЕ ЕЕ Pp 


101334 LHHL SHIN dIHS ЭНІ dO SLIHS3HZAOHM 3HlI 318172183 DL dazn SI LI 535 
-ΗΗΊ3 ΠΗ͂Ι ап 301439 IJ3MIM431333499 HB MIL HIH3 әзігпозха SI 3303034 SIHL 


+. 


ЗІНЕ ҒНМАОЕ 30914 


Ey k p ep Ff: ede cd de ei ed cde ΗΛ decd iqi eda e 


«і LHS Se Pati Se 2305, bed 


ST 1S ser T 531-1 


183 





oA Y HE pD se SS bed 


4 
. 
. 
1 
. 
a 
E 


14 
H 


4- 
A 
+ 


` 
' 
. 


w, 


JA ш< CTIJMIL CAJLNIQJHJIHSEMMOD 3IIHM Γη 
(SIMIL “u d3HI#* SH TY dIHS#THPEIU ZAIMIL 91 ΠΙΟ dIH2Z3HHD 


CEARHMIA SOINIELSETIIJIHTENMO = CTAMTA C4314iHIOdodIHZ£E£HMO 
COO SHIP COHITJTHISJIHSSHMO S - ВУЗІ CH43L4HIOUd3dIHZzfNHHO 


“ΠΗΓΗ ΠΙΗΗΙΕΠΙΗΞΕΗΠΓ = 
“SSLNICd = 


“ΗΠ 
IST LS | 
"IMS 
‘ANAL = ЧНТУ УНІ ЗІНЕ ЖММ 
H s J3LNIDI DINTEISIHZENMO 
"r») H3H41 
BE oL S3LNIDI DINTEIJIHSENMO JI 
'T + A3L4HIDOd OJHITJdIHSTHHMO - 43L4HIOd OJHITJIHZfHMO 
“ж SIN Hh J3IHS HhHO 3.198]0d4n +. 
"OST Jg ws I-II Ны TIHI 
‘Catal 340° “МІЗ” “ἩΠΗΗΙΞΙΩ “> Nba TIKI 
t6 Sd IHHTSTO o ‘O33 Επ ΓΗ ο ΠΩ ы 
2431344494 A аНЫ x HI ZSMÖOILSHISHN OMNIA +, 
“CHIS SOS 5 μ тен еке тегеш ін 
c+ SANT INISOI JME 3HIS 139 «^ 
ΙΣΟ 1 ΕΠ "249 CJ3LHIOd»dIHZ£HHMO ΧΊΠΗΗ 711482 
—R SHHIqgHS HI ΠΊΠΗΗ ΠΙ 3230027 E43^WH02 жу 
ΕΣ ΕΑΠ TAS ΚΒΠΙΗΙΓΗΣΞΗΙΙΗΞΕἝΗΗΓΙ AIGA 1182 
TASINIOd O3HI#£dJIHS#HPEI = 8 ΗΙΗ.4 
“+ ΟΠΗ 15 “SATIN OLNI SLOWA МІ 93343 1343%4H00 +. 
тє ΕΠ ΕΞΙΗΤΙ ο ΤΙ еп a 
“ж BHO dd DL ЗМІ1 ІЗЗАМПО +. 
"МЭ 
T + o = Y 
MA = =s 
"a =2 5 ΠΠΙΗΗΠ ΠΩ 
¿+ 12983 ӘМІР dO Неча HITA + 


SUE 


TASAMED ° 


Jaga 


SM robes Lid el 


184 





"COHO OJNIFIIHSENMG ` 

"A ΚΑΞΙΗΙΠΗΗΙΗΞΈΗΓΙ “ο 

"са 99 ΗΤΟ 1 ΤΗΞ ΕΡΓΟ ` 
«ἐν ΨΩΠΙΗΜΙΓΙ ІННО ` 


r t .” — 
е? 


TH Se PAP AE 


"p 
SV [. 


+ 


"e 059 


"epo sOdHITLl5Hd3dIHS£HhM 
IAS Επ ΗΕ ΕΕ И 


CO HI 1 


ΕΠΗ 
Ce JANI L 


Celta Eades, πμ ` 
СЛИ ЗЕЕ ВЕ 


SUE 
"CEINEAMTESXUONOTJ:' 


‘WHS Tad ` 
"UARHITSOC CA 


t 


7% 


«38Η ΤΠ ΛΑ ΤΗΞΦΗΡΙΟ 
CT3BMI l ` 


чані ЗІНЕ ММО 


“т, 


Wa =< ΤΑ ὮΗΙΙ. (ΠΠΙΗΙΠΗΡΗΙΗΞΕΗΠΗΠ 3 1Η 


SSJ3LNIOIJIJIHSENNG 
КЕЕ ЕЕЕ В БЕЛДЕГИ 


r4 
*- 


"dIHSXHMOST3^0 
A+ HAMLA C3HOS WH + 
"SJEFS Tda ΠΗ 


Hs 


ΠΗ 5ΞΙΩ ΗΗΞΗΊΗ МІ NOLLISOd MAN ΜΗ ΠΠ +,” 
"SHIALS ELH] ЭЕМГЛІЖІНГІЗІМІЗ4 71182 
"OHOT OJHISTJdIBSEHBCO 
"LH XOJHISTdJdIHStfNrpO 
2 + 


SABIO ANOTE LAS TIHI 
ΗΗΆΉΠΗΈΕΓΙΗΠΤΊΕΓΗΤΊ 11483 
“ӘЗІЛІН ЛЫГЫ АН7У5ІЯ к, 
“Ма 
ΨΆΗΠΙΗΙΠΩΗΗΙΗΞΈΗΓΩΏ 
CASINOS LHS EMM 
DS 


¿1100143 
ОТЕ а 


“197 ῬΞΠΗΙΕΗΙΗΞΈΗΙΓΩ ` 
CH3I4HIOd»dIHStTHHO »HÜOÓTERIHTTEAHOO 1183 
"ы (ΠΞΗΗΙΦΙΞΗΤΊΗΙΗΞΈΗΓΓΙ IIHS WHI 
ΕΠΗ ΣΕ ΓΗ TD ALHSEMMO 
EIA AMIL C4314HIOd»dIHsfHPMO zz (ΩΙ соядан ыд: АНЕ ЕНИП 


аша тз 
MAHL 
CASLNIOd od THS ENN 

ΠΗ 
CSA AMIL c43:2HIOd»dIHZfHM 
(¿TAMIL CH3IHIOd»dIHStHMO 


COs SIL I 


ro 
ΠΗ 

“ТЗН 6C3J3lHIOd»dJIHS£fHMU 

СЗОЗМІЛ ΚΠΠΙΗΙΓΙᾺ 11Η ἙΗΙΓ 


= ΓΙΟ ΓΙ ΞΕΓ!1ΤΣΓΊΓ-Ι 


135 





¿+ MOTLISOd dIHs NNO 1Η OL AWIL +.” "JIHSt$HMOT3^48 T2 H3HIi 
IIMI d£3MIJ -Z JILSF3NIL JI 


‚ UNI 
TC LANAI SLIME LAD TIHI 
TC ASASNSEANIL "IMILFLNISI 717182 
"SWI LEIBA LIW TIHI 
as dj = 365 1372 
J NAHL 
“ж ЗМІ ἼΗΠΗΞΙΗΗ анласга 9354473 SHH dHD23S H ke THIS El 
dE 124 


“ΞΙΠΗΉΕΗΗΞΗΊΗ TIHI 

111 ΕΞΩ ΣΠ TIHI 

“3. ΠΗΞΠΞΕΗΗΞΗΤΊΗἘΔΗΊΗΞΙΓΩ 1182 
HUZHIIEIHFITI TI 
еМПӘМІНЖІЗС TIHI 
SIIZILINHIHJEMNFILIASELII HI) 
HUSHIIEIZEZITIHILINI TI 
-IINLINILSFIIHFI TI 11482 
35194 = ОНА ЛЧ 

IST = LIWIVESMIL 

“Ной = ΗΠ ΕΠΗ 


M9 :3Q3^4ILIn343 


HH - ZA ILMIFNZ ++ 


2A І ML а ST it bel ced Y Li 


186 





AJNA 
есІІМІЗЗМІЛОЗМІЛЖЗІРОМГИЯ Нас HI 
¥ HAY AHN) жу "00 


s + H © ІЗ 3 - H al ж ^ : 


“JMA 
TOMAS AAS FAN TSI TIHI 
DU HEB ISO + “ΠΩ 


Jh HED 35823 + 
гж HAD JSHD + r 


‘Ma 
"JHIPMEONM TOHI 3573 
‘IMIMNEAN DSI WHO WAHL 
OHTJE£OMIM JI 
ce HTO 33H) +. ΠΩ 


2ж НӘЗ BSI + 
"QHHHMMOS 35H25 09 
COATS I 300W£1NIMd T1182 
DJ MIHL 
S* SONBHHCO 3d4l 4HTJ5IO HOA HIJHI k 
CO 5» ὩΜΗΜΗΓΙΟ > 


(JHH «1ΤΗΙΓΊΕΠΒΠΗΗΠΕΑΗΊΗΞΙ 1 > ΠΗΗΗΗΠΏΡ AI 


+ JABOJAJA MOYA 1ΓΠΗΗΙ HOA X23H2 жу «Плач АН ЫЧ - ONBHHOO 


A ыы ЫА ы = ` = H ICE se Io el 


157 





` 


JH dE A = 


se 
- 


“Ἢ ΗΤΤ З5Ы2 ж, 
SUE H ІЗ T 3 = H 2 ыы r 


ана 
4 ΤΗΞΗΜΠΕΑΙΗ 14 Ξ 11. 11H23 
гж НУВ JISHI k "£y 


TONS 
ый | ш у= Жы > а» =) а TIHI 
ΠΕΙ +. "Ex 


wh HOG τα +. е 


‘OHA 
"аитор Алда ллы 
Ἢ ΠΟΙ, ЗЕН ΠΩ 


‘IHS 
(АЛИЯ МУЛЖ ОЧ NKI 3573 
"DOJHISTLOBEINO  HEAH g4SIS Vv H3Hi 
Ө σαι ΙΙΙ σας AI 
7# HAH δι) +, “ΠΩ͂ 


“+ HYG 3: 


г 
iL 


J oke f 


“¥ HEM 3 


п 
LE 


J kr 2 


$ 
I 
LU 
са 
3 

| 
Dr 
iJ 
= 
. 


£ 
38 
[м 
e 
Ш 
п 
iL 
1.) 
A 
s. 


= Tr ed bed se I L 


188 





сама 
ΣΙΤΙ ΙΓ 11H23 
S" H32 38$B23 ж, “ΠΩ 
“Нас - МНОО Эна пд 
ж 003153137 ΠΜΗΗΗΠΙ памі ж, "291 МЗН1 
CLINIIFIIIITELMINT > ХАНЫМЫ» 90HB CLIMITEJIMOTFLIIHI <2 Ημ dI 


“k I] H3JHL JNA +- "мэ 
*CLUMJHMI C390 TJIMHIGSd TH 
7# Sse css ΠΠ: 


эла 
"ізмімгсжім 77192 3573 
"MILSASEFAHIISITI TIMMS МЭНІ 
oa = Lodi ale as T 
Su Het SoHo +" и) 


ae" TC dg pr SS = Se ed T HAL4 


139 





Ar LLAS 


„+ 


3143 
“Іслнінмгізжгім WHO 3573 
des E EIE Y ELE 
ы = БІЛГІМ 7М315052 dI 
НЕЕ ASHI + ‚0 
Э 
а лышы ТЛЕ 
HES SMI И Да 


“ана 


AMAL = LIND VANIL НЭН]. 


<> CIMILFLNIHI =: ANIL? A1 
ZE 354J + ΠΩ 


"ГЭ 
“Існінгізжіім TIHI 3213 
"JiHHDIS2)33 TIAT NAHI 
3 < SLIM HALAS dI 
HEE 35Η +’ 184 


“JNA 
TOMAFASAHS FLAN TAJ 
HOE JSAM k- "LK 


"ЧЭ 
“ΕΠΗΙΗΠΌΣΓΙΗ "185 3573 
:Ὢ | ΕΠΙ TOHI NSHL 
й < SLOW H3bEAS 3] 


ce HAE 3BSHD2 * "Dg 


ШІП ІЕҒАТЕМІМ 


190 





aec T L gl 


чучо 71823 


SUR HEE ASH +, IQ 


“JMA 


‘ALB IINEALHS EM T1923 


“ο Ae] 


"SIEZIMILHOODESNHBHIHEODL WWD 35 13 
“JMA 
ер» SLOW М31555 = SL HAHN 431545 
=й „р „ка ЖАТЫ 

02 МЭНІ 

st > SLIWNN 43915245 dI 


SUE HAY HD + ‘03 


"H3 


"Jb - CHUSTfGOHIM 
‘THIN 17182 


CHOSE IBI “94 


“Ма 


‘Ma 
SLOW LMOOSOM TH 3573 


“ΕΠΗ ΕΗΠΙΕΗΌΓΙΙΗΒΗΣΙΠΗ 7118) H3HL 


3 <> SLINMN WALSAS ST 
(0d 35713 
ΞΙΠΗΙΗΠΟΦΗΗΗΞ TWI MAHL 
(9 4 ΞΙΟΜΠΗ Ἠ31 551. 31 


` 
` 


“к НЕЕ IDH) 4 "09 


ST reed Т ЕНІМ 


ТО 





ST Esel ες. 


ән 


4343404 Ud 


сас s 
E т. 


J PH3HL 
E ASH) 


аге НІНЕ ΠΗ} 


fA TLNIASA INA 


OMA A *c]H3 
OHA +. i “JINA 
¡NI ж “JMA 


HS 


ШАЛҒА ТЕЗІ 


192 





SIs Se ELS 3 


de ENEE 


COMS YILKI: Tai? FONT TE 


LSD WHS 


па CEDEIRA LORA 


== CAE AA E ALI += = 


193 





SPR 15551 


‘OHS 
ΗΗΗΠΗΙ HE ΠΛ 
. -МОЯНІНЖІЗЕ 


(ΠΗ 
етымызікха 330030034 
- SIANLINILSFIHFITI 


‘IHS “3143 хат T3 
ТЫНАН AIMS SII NS 
- LIBLNITEHNSEHTI 


"JH3 SALAD ASIN 724 
“WHASLSS CNSOHIO ΠΒ 
- L3 1339 FHUSH T4 


ΠΗ “Ιω SAJNI TIJ 

ΠΟΙΑ схзаанї»› 330030034 
-IISIJISFEL EHI 

"JH3 '223409H Я “3143 YH 7109 

ΙΙ 3149 (3 Ἢ; 3303303443 
НАТ ЧО 


ο ο] παω, A 
"AO T1BJJIId,. Ат19353117 LIT 34879390 


Sb < HAA ж,” 


=~ Cbd Te LE AN EIZ 


194 





xul 


IHS 
ы I НН ЮЖ АГА) 


“JMA 
ΤΗ ΛΙ 3 3930932094 
. 3 ΤΗ ΟΞ ΣΗΜ ΞΗ 11 ΣΑ Η 15191 


‘IHS 
"IHHHSLELX3 330133054 
AE ΞΗ 1d 


мэ 
‘THAIN AMAIA 
:OHIBLSS3N3t*(814:3O 


"IHS 
ΗΠ 330330:34 
- JILNIIESIELNI 


SS “DIE ҒАС ЖЕШ ш ыш с < 


195 





—r493 Y I HAHA TS) 


53 ΙΗ 224202 
TALL IM OI i: 


"AI Wü ¿3143 Р 945 


"S145 ЕУ 542 
“aLaaa Ltr MIL 
"S145 cro A. 
ορ CHI қо 
ΠΠ ΤΠ (ΕΞ; ЗІН-ЖММГІ 


> 


II TANS CIL BIS 
aa зїп 
πα οσο ОМО 
ΡΕ JHI 
340130315 OANTEATHS EMM 


a) Μα ALAS stair 
3143 (E ONTAFLIOHLNOI 
"3143 ¿5% ἩΗΏΞΈΗΜΠΗ 
“SALA cb» dd5+OHIH 
"ALAS CTP ЗІСЖӨМІН 
‘ALI CF IMIS 
"ЗАЗ РУ OMOT 
Sl НИХ 
ΙΓ] ΩΙ S марат 715241 


CEA 


cba 
Пі 23153 «ғо ΟΙ: τι 


жк ΕΙ ΤΙΟ Τ 1Η ΗΗ 81 жк, 


= Slot ae TLC SD 3 


196 





ЭР LSS CI 


ЄС £i 132 Id. 2 HLH) JLA: 


*£ LIDJMI 3 HIHO 314 


Cue 


ΣΑΕ SI 


"Э «Her ἩΠΠΗΣΙΓΙΗΗΙ 


Corsa 3143 “FF? OHIGSLILSTOJHILOHINO) 
SMT ALS FS MS 


211303 3143 {5} 
‘Jt Vand 314 

"AI 304 344 

"JI "nd 3143 
ΠΗ JLA 


ΠΠ ALES ΕΙ 


сз ¿3143 ors ОМУ 
"SLAB Cfo 043 
πιο) s 35 
қалан S39 
313 TES MIL 
ЕЕЕ) 5 
3143 «ғо X 
алы үе 


m هة‎ 
u) 


г 3 
ej 


“317133 ¿3143 0814 
"Jh 43LH10J 

3143 ЯЗІМІП4%20 

t чү i OH Idag ds 
салын Была сал 
3143 INIA 
31.373441 

SSI BT OTT 
агышы» € 


un 


3 ^ 
3 


Қақ 


(у > 


с, 


3 


л 
io 
> 
Cea 


,2 ΠΗΙΉΙΞΦΕΩΗΞ 


SHTALS FSA 
ОМІ ЖОМ 
ОЗЕ ТЕЕ 


WAIISLIFLIHLNDI 159 


ST 


— 
Uu 


dF LOB LMS 


dH I £ L'H LH 


= s =$, T J í ылкы — 


Эй 





—mrFX IE Ι 


"Ctt Jig LILLO 


"т, HOILBHOIS3)]334 L23HLMHCO 


"CREE dH LOLAS 


"CXRCHOILIBEZITOBILIMI LZHIMOD MAN 


t6 EE 
ОЕТ 
СЕТ 
ΤῈ 
pe 
рг 
"б „Ж 
ΤΕ 
ΘΕῈ 
“u TET 


сМ.” юл 
еМ л 
М. e? te 
CP AD 
mr 
CH) 
СМЧ" АЛ 
Ch AD 
I “L ب“‎ 


απ” 


„Жа! ы Ol 


“CFF: 3nHI11HO2 DE Su 


25 о? Do 4x 


7# ADOS 


- 

- 
+ 
τ 
sm 


1 


“. 
+ 
qu 
үз 
Ce 
Ti 
^j 
XX] 
"t 
T 
C) Pj 
* 
е 
"t. 
38 
m 
d 


і: 


AA A Ic] 


"© НӘР 
ee “Hee “Hes 


= AM: 


SITS dd 
© SUMS .. 

AUNT 439. 
AXIAL TOMO. 
LATILI LY. 
213335 
CISA. 
ПОА ΠΩ, 
3H1 53333. 


a HO ' най 
HIHOg JLA 


19101.) ж, 


9193 3143 


E 


ES 
ніна 3143 


HIHI 3143 


a? 


H J A: 
НІН 
91H 
НІН 
НІН 
НІН 
ніне 
ніна 
НІН 
Η ΗΠ 
НІН 
НІН 


а: 
3143 
aL, 1,:3 
313 
310 
3143 
ALAS 
31043 
31.3 
313 
313 
3143 


ا ا A‏ 


` 
= 


> n ” 


N. αρ 


ғ 


с oS 
а 2° 


` 


CE) 


= "Ibs 


DU ^ e = 
Ἐν ὃν Ἐν 


a, 
s бәл ЗО)! Тыр с 


HIHI 3143 


AS 


en 


бок? 
DIE. CC 
CK 
(Ελ 
кк? 
б жу 
Cur 
mk 
“к 
ΚΦ 
> 
42 


erp? 
(qQHMEDETNHIBUtT4 


е LIL 


"ors p 


TFIILIL 


tali) 


AHH 13 
HESH 
кж 
TUM 
“+9514 
ctis] 
SOSH 
БЖС 
EFS 
ἜΠΗ 
TEH 
SFOS 


117 1311044 


“5-5 


7124 


7124 


su La pee 266 


198 





FRIDA BH 3 J 3345 20 3ONHHH2 
LE MÖOILHLM3SI3033 3300131. 
бсЗ С МОТІНОЗІЗІГЯОЫМ 37432 ZOIHJHUO 


"GR OHOILHROSOHHI HIN dO 3OHBHHJ 


“ο ο ΤΟΠ ΕΟΤ ΗΝ HIOISO JI49 ЭШМ (ЧОКЕ) 


PES A E E [0 (5512 5 чыту дп 3ONBHJ 


($$ 034713510 SHIJI SLIHLNDI dà 390HBHJ 


ΓΣ OHILHIAN НІНО ЗІНЕ AMO 


т» ТАЛ σι A OAT 


a” 


^ 


91939 31.3 ΠΕΠ L 


™, 
. £ ` 
πο να 


S, 
ee ` 
Ж 
% 
т 


ніна 314, πο τι 


9199 3143 «жо IEITILIL 
= 
НІН 3143 (ж) HEITLIL 


НІНО 21548 Cto 633111 L 
03 

ΠΠ 3143 í жу SI 

EB 3143 < 4 ; эж АЛТ! 
23 

Ніна ЗАЯ v + у FEJL 


= bse ae. TT Ss 


s=] 


199 





"HSHHfTZ ана 
JIT JOW WH = JH 
rT + ἃ - 3 
TAT — H = ΜΗΗ: 
баа з 4353 чын 
ΠΗ ΓΗ ΤΗ 
"Jl "n4 €3"'H» 3W 33044 :HzHHf3g 
bee ep e see eoe ee eee e ee se ee ose es e bee ee pp ge e pose e e eese eoe 
+ 
ΗΠ 
33 O1 0341539 SI OSMISIS ΠΗΙ ΗΠΙΗΗ М1 ΗΠΙΙΗΏΠΠ АПЫЗ H DI 331NIDA - 3 — 
ΙΙ A DA = 
DML OIHI .dgaHzHH3d. 39 OL 3009 AHL ῬΗΙΗΙΗΙΗΉΠΤΙ ANIM 35334008 -“H - 
TSA ALANA 


3: 

+: 

к 

+ 

4: 
34: 
wOTSANFLAS. 3395 3H 5333008 NB MIHA “NOILBNDIS3IO 5-LIHLHMOI Y + 
30113534433 °5431LIHS9HI 11058 30 3144 H 139 OL JASA SI 33039034 SIHL + 
: HZHHFJJ + 

+ 
qe eee e ok Ee bd ec ed od de de ad uer Eee eee k k de beu 


Hi EHH HI = (be) мар ш". Тт ALI 


200 





AIA IIS ΠΗ 
"ЧЭ 
ΗΕ) - ABH 
MESES THI 
‘HAZY <=> HHHO 371HM Dd 
ÖIIYIELYII = ΜΗΗ:Ι 
1330035 лнэ 
TCORESSN OUOUHIGgGISELIMIBgTLSO TOHI 
‘I3 HHH VIJ 
"JI F3 340133034 сазяжаипяяоаНа 
V Gk kack Re oe esee e ese e esee e e ee beoe ee see o be es eee e e e e o e e e de oe oe eee e oe 
P + 
Qassadd =I AIH „09. HL 31 93H) OL 23957 SI 3300300344 SIHL + 
ΠΠ 1ΕΠΕΗ ΗΠ Σ 
+ 
ЖЕ ЕЕЕ ЕЕЕ ЕЕ ЕСЕ cob i chs cb ch cp bie be fe ЖСК ЕЕ ЕЕ ЕЕ ЕЗУ Ы ЕЕЕ ЕЕ ЕЕЕ i pupu yet ch: ЖЖЖ ec: i 


d J HE a E HATA HT RE ALIS = 


201 





SINIAEAHTISITI Яна 
COHTALSSS LIV LM S LOS ILHOUDSLHI23dA 31483 
‘oF. = CLIONTSALSSSE LIVIN “CS SONIA LS tS LOW LNOD 
‘HA 
Hiz + HT DOM CLOW IAELIWLMOD MWALSAS = «Ток «І ж EIDONIASLSESLIHLNDI 
Hiz + HT 7 CISININELOVINOS ЭБА = «СІ ж ΞΧΕΙΗΙΆΙΞΕΞΙΤΗΙΗΓΙ 
z OL 8 = ΠΩ͂ 
μη I 13: 
2111304 340133044 0013344973310 
odes iit oi Зе fd de ed de e enu kk КЕ ЕЕ ЕЕ ЕЕ ЕЗ ЕЕЕ ЕЕ ЕЕ ЕЕ ЕЕЕ е ed 
+ 
WI1545 ӘНІ 43 ЯЗМІНІМІНЫ SLIHLMOD k 
du HIA JHL 1003 ἩΠΙΙΗΜΏΠΞΗΙ ΠΗ͂Ι 49134510 DL 93320 SI 3340033033 SIHL + 
JHI 3 A 1 135016 ж 


SESE SE A ee de ee ee id et dbp he ee et Еее qapa ep bbe eee e e d eee eeu 


Cr THs 7 = JE I LT 1.{1-1-1--1 


202 





ΓΞ ΠΠ ΠΠ 
THAAD NAN LSS 
“JNA 
"I HMUERE34 H3HL H - 9IZ39] “ІОПАМІжілыімгІЛ I 
FT JLB = I wJ 
ALAJ I 
“233900 Y TIJ 
II TAA 3143 CH? 33400330394 :°OISFIIEHIIHI 
see EE SEO ER EE ER EE eo pe es e ess e ps e e pe o e ss e es e e eee ee eae bebe kaka: 
+ 
“13430133 I Hdd8 30 AMMAN Y SSIMNSSHLO “ONTOS 341 JaNania3 SI 
зым JHL AD MOILISNI 3AIIHT33 JHL SNILHIIINI INH H 330130034 13441 
. 39H 
JIAIIHI 33 OL Jda34lz39 HOILBNHOIZ33g 
2.lJHLINMHOS AHL J AMHR ,азнсын, 3HL SHIBINHCOO LBHL 37398IdH^ ΞΞΒΆΩΠΗ - Ἡ - 


SAS LAAs 


“MSLSAS SHL HI 
LIBIN HAMID HB 30 3IN3S344 3HL 193139 OL JASA noL gazn SI 3390030034 SIHL 


-ILSFIEHIIHI 


ЖЖК ЕЕ ЗЕ ec ee tech R RO IA I: ЖЕ ЕЕ ЕЕ АКЕ ЕЕ ЗЕ ЕЕ bbe cb ccd cd: ЕЕ ЕЕ АЕ ЕЕЕ Ее ЕЕ е ЕСЕ cc ed obec: +». 4% ae 


c SS С СО = Ibo se ae T LUCID а 


203 





IHIENTUENMOI JNA 


ΠΕ :ΠΗΏΉΣΠΙΣΗΙΗΕΗΗ ‘HIN 2 Wa Wa 


“3143 ¿ti 39 33543 0439 
"3143 «ғ? Y 013583 HIM 
ο απ Зол 


31130 C3"H» JANJI COBWEHIDLfÍSANOJ 
Cos eee ea dk dc ddd db eee eee: ИЕ FFE FEF}: 


EREN EES I 


1341233 SI ZHHIHS MI 3078 JHL HIIHM МІ МОНУ АУЫЗЫ Ы DL S$SALHIGd Ἑ - 


ΠΤΙ DL 


“ӘЗІГІМІМ HI 


¢ 


1Η ΠΠ SI “5ЗІГПМІНМ HI 3 d9HH HB 3D MDILHL 
-H3533333 JMIDA ONTLIROTS 3H1 H3IHH HI HDIJLH29071T AYOWaN H JL MN31HIDJ — 'H — 


AONA HAATI 


ъала) чын чыд 


` 
` 


Y 13354803 OL J3SNA 51 32:JF6J320W32J4 SIHL 


ЭЛЫН МТЫЖ МЗ 


+. 


qe eee eee M: RIO dh edb bedded SEE RE i oe hd id de he od cc ds ds de dd cd ds dee sek 


ot ASE rd 3, F.A I 


= Cbs ae TLL St? 


ota 
To» 


204 





ΤΗ ΤΗΣ ΟΠΗ JN 
*CHIM ΤΗ ETE BES 91 TOS ΤΗ 
"dic Er) 93 Gases Hi 
ΔΗ «ғу ы αμα ΠΗΗ 
πο oO eee a a) 
"Ql und «Зан? 33939044 I NIMFIHIENHOD 
ces sess bebe pee ee pepe obse b s e se e e s e e ee e esee ee ee e ee o e e e ης 
+: 
3334914 33 01 4349 
21239 S1 SILMMIN HI ἩΠΊΗΡ JHL HIIHM HI HOIIB2O] &4dDW3H H OL M3LNINd - 3 - 
31H20 SI 'zHHIQH4 HI 30HH HH дп HOIIHL 
-H32343424 lIHMIOd ONILIBO]43 3HlI H2IHM HI HOILHOO] AMIHAN H DL мшіміпа - ы -- 


` SSA ALIA 


SALAMIN OL “ΞΗΗΙΠΗΗ мІ “SOM HIIS H 133I“NDI OL 235N ZI 330332309844 SIHL 
“HIM AEA MOD 


ιν ЖТ otf 


Wee eee eee eee e Ы ЖӘН fF: p4: з 


ы Таман ыс WEE A t ce 


205 





"CLE UFMBAMENT S| 


х OMIT 
LHIENHIMESII ` 
C LHTENHSMH C 
'C LHTTEHH I ᾿ 
LIFE ` 


SIT nd 


"LH TENHH3IH 
жі” 
ΠΠ 


"31.43 
"ΠΗ 


‘SALAS 
"3143 


HaLsAS | 
“JH UFMHAM 2ΗΙ ΕΞ 
SB EHIDBEANHOO 
"LH TEHHZIUIM 
"LH1 113123 
¿hh LIH TEHHS3HTHIS 
Op 
"3143 
"31553 
“31.43 
“ғо 
Ph H d3=H3 LHI 
πι da 
QU cos "Wo 


"HOD ae Ian 
1193 
THI 
pas 


ΠΠ ee 


ΕΠΗ 
11 1Η 1 


LH TENA IESO 
(53. o LHOTFNHIH 
cF? g J35HJ A 
Ch x SUE 
d 03243 9497 


aan 
1E 18] 328054: 


21733 
Ғана 


Эк tet ege ee eee bee edd e e ЖЕ НЕ ЕЕЕ А ЕЕ ЕЕ ЗЕ ЕЕ ЕЕ ЕЕЕ Т ЕЕЕ Аы 


{ΠῚ 
кезі 


=I 


33N1L19N07 


` 


9an11N3333333 AN Hr 
ΠΗΙΙΗΞΠΉΗΠῊ ἩΠΠἼΗΡ, 
Зп d0 3/1895 


SYUMNLIJH] 40 3r' 1]B«^ 


οι ΙΙ. 


(JHH ЗОГІТІНІ д 


ΠΗ JHL HJIHM MI 


HOTHM HI 


SI IHL Нани 


аЗ ЭНЕНЕ 


= tes 


Haars 


“717399 
II LH 1 

ІЗІН 
HII LH] 
HIT LHI 1 


MIT LAA) 


133 03 


IL 


ΠΡ 
AAA H 
Ia 3g шү 
HADHI ы 


AADA H 


ANIA H 


"SSIPHHIOHÜOCO]2O 


JIN 


el s d 


+ 
ачз 
DL η του ΟΞ 
dilo ec 
Ser = д 

ag TESI] 
OL AALS = 
"^g ES 1 
DE Яаа `H 
SJL HS 


= 


N 
κ εν.’ 


DINI 
ΤΕ 
EON 


£ £ % X x £ £ چ £ چ‎ < x< o * + 


ЖӘНЕ cb bs is be ce ch eee eee Re EH eee eene ЖКЖНЕЕЗЕ ЕЕЕ ЕЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕЕ = 


ect «στο II 


= eb: 


ee Le 


206 





(AXERNDO 13 
"(4 '1HTl' W3154S ^ Ыл »8nz4 77182 
"ORC ΠΗΠΕΗΗΒΜΕΞΩΩ “κ OTONA TIHI 


"gc 


εἷ-ι----- --- a PI = ST CE =a... TC Li е 


207 





"МЭ 
a Е 
ШЕЕ гоа 
буаз. ΠΠ ΛΙ FJIHS FHM = AWAL 
“Ἢ OSCHZESPETI Do CHIE "H3SDB “HAG "НЕПУ 18d 3148 Cb» dJH3s$D01$030 AW. 
"aled AO 
ALMA οι ο ΠΕΙ 
"3143 (Ps HIS ‘3A3 РУ 500 
3143 (tt: 3 093543 4491730 
34143 Cf? 3 03543 4398171309 
3143 Ct: 9 3593 SNY 
"ALAJ «ғо H 13543 993 
(ea a ο а ο ο... 
“әгтапа «42 8 > ΒΗΓΙΞΒΙΠΙΗΑ τμ ΤΗΣ ΗΠΟ) 
deeper pese po pe e ee ee eb oe e eee pe ee se oso pee ees e eee e ee o eese e e e e e ede 


<I> 


° íA lI 


0319414 39 DL d341239 SI .4. 
SHIIHMSZI4Jd4 348^ 44 3HL H2IHM HI HOIIBZO] 4S0M34 H DL N31HIOd - 9 - 
IIH за пу 033133 51 .х, 
OMIINJZUHdd3 лы» 44 3HL HIIHM HI ΗΠΙΙΗ ΓΙ &40M3M H OL H31HIDOd — I 
31H21 SI 
DI d31HIDd - Ἡ - 
"J31H2Q1 SI 
DI HSIHIDd —'H ~ 
: SAIL HHH 


аныч AHL 30 309% dd 3HL HIIHM MI NOILHIGT AO 


I 


313933 JHL дп AMM" dd HL HIIHM NI NOILHIGT AMIHAN 


FE 


HII 33H C€HIdH33 dHH 30N93 H H3IHH OL 
1111143 B ΠΗ озінмісягса ,Аасм, ап тайлық нініяП OL TIN SI 330030343 SIHL 
di $77 33851 0:9 


«eee ee eee eee eee eee HEE Eee eene eee eee eee eee un 


oho ἘΞ] алы Pu E. =. Cb A, "3 116 1:33: 34 


208 





ы ДЕЕ ШЕН JMA 

itil ABRA TO O (A `v dh] y. dIHSTHPID IIH THD 
ЕНІ Та бо COMA IEEE 

EREBL "хжЫІлЗа “(ΗΜ ΗΤΗΞΈΗΜΩ OgHd 71892 
ΕΡΕ ΠΠ HIS “SH `; ML Τη 

HIS “ΠΠ ΗΠΕΜΗ ΠΡΟ ΠΠ 

te IH ΗΠ, JANINY OTH TIWI 


ie IIND = se Se EL ae 


209 





¿82 01 9 = 1 03 
DAFLIHLMDJI = H 
«лз 
. fT + H = H 
з = dual | 
(БЕТ П1 б = I па 
DINITELIHLNDI = H 


"F 
TS 


i! 
= 
CI 
c 


SAR ni 5 | 
‘STHSEHMO ` = H 
‘Ha 
'T + H = oH 
9 = JAHAL 
Ss OL B = I 00 
i ΠΗΗΣΙΕΗΙΗΞΕΗΗΠ = H 
“ΠΗ 
'T + H = H 
4 = dial 
seo OL - I 0] 
WALEAS ` = H 
3143 ын 032983 4431 
“ΠΠ ΣΡΙ 
'“ΠΆΠΠΒΞΠΆΗ :SIANMNLMILSFLINI 
SERIE ee dde eee eed e Wee eene tr pr rg pr 
` +: 
W OL 533401390315 TM 3217 HILIHI ΓΙ азап 1 34N0300%4 =IHL 
-SIINLINILSFLINI 


ebb cht ЕЗ ЕЕ ЕЕЕ АЕ А ЕЗ ы ЗЫ ФЕ Еа ЕЕ ЗЫ ЕЕ ЕЕЕ ЕЕЕ ice ch dd ce chee gd tok ы "i 





= SH ee L = OP πετ ο p=, I LEI 


210 





e SST LIT ә! ТЕТІ 


CSIHNLINALSELINI ON 
‘HS 
T + H = H 
HAI = 2431 
‘3 OL D = I Dd 
“AF135 I$ 212 ` = H 
лиз 
‘T + H = H 
B = AAL 


= WIE IT LI 


21 





ΕΤΗ DONTSLSFLNIIIFLII 71699 
Cy Dae) yd oe ИЕ а 

CHISH OONTALSELNI AAS LAD Wo 
"CSJHOZTHON 113150 DINGEFIHILELIO WW 
"IIIIFINISZS WWI 

XTI5SN SONTSLSFLNIIIFLZI 73482 
cA 1329301135 ΠῚ 

(ROSA »ONTALSFLNISIFLII 1182 
"3HOHTHÓTELSS2 182 
"NIISISFHOIHELINI 1719823 

"e specus sss Er E 

«3381 ΤΗΙ VI) 

1 ΣΉΉΙΞΗΗΕΙΏ 71182 


"3143 янна соза 


LAFE WALSAS AHL LSHLS OL AJA ..00.. JHL 53344 НІНО ЗАЯ <“ 
Ce ER INS S20IHdH40 IWWILINT.> Hi 3149 «€ 
CFE BLIJ TWILINI JIHS NMO.) НІНО ALAJ € 
CFF MDILJHZINHILINI HININ 01309 3L1B8HIOd40023.» HiHgd 3148 «€ ZOZI 
Ж МПТІБУІСНІЛІМІ 34UIL-> BLY 3143 € TISH 
%.#FZMOLLOZIWILINI WILSAS “es 
НІН 3143 (жу 60244 10: 
"QI 304 33uf mud :z33.:34d483B4*9443154z3$L3C6! 
жк eese epe eee b s s eee e e ebbe e bb b e e e eb eoe se ee eee eee e b e 
: + 
HILA JHL 3ZITHILINI DL 34119383 JHL 49 JASO SI 33400330344 SIHL us 
Se4JigWHaHJEÉMJLSASTISO ж 


59511 
РОЗЫ 


ΣΓΞΗ 


E ο. 


Su 


diee eee ee eee bee bee eee ee ebbe dee eee obe ЕЕЕ ER KOP RSQOP nur 


шесі SSR ee SES J = SS FE LAIT екы а-ы ТІГПІС = = 


212 





"са CE dIHSSHE ` 
US CEBOdIHZTHPO S "OHO]COdHIGIHZÓÉHHMO  *"LHUOCOSJHIGÓIHZEEHMO CGhREAHOID TIHI 
бэ = d3LMIOd OJHISTIHSETHrU 
J 1331401355 ]J 
сое 2OMISISRIMIGHdELSJ23 7193 
"COHO1 DAIMITJIHZ TMMO SONOTELS3O 117423 
"poer pcs лыт 
"СЕПОМ OONTALSPIN Tad tla 101483 
юе аса с=п ш ещ 
SEIEN HIGLTELMIGGdELSO MWD 
LIT OINIFIIHZENMO "> LHTIFL3IO 7171982 
SIH0235 = {Σλ 3Η CHIJIHSFENNG 


"SIINHMIN = ¿TAMIL «82 ΤΗ Ξ ΕΠΗ 
"ӘЗГИН = C8 3HIJ CONIJIHZSENMN 


балп ана 10823 

'CEOSM C OH12J1SFINHI23M34F12325 THI 
‘ATHISINaAS 71182 

COS OONHIBISELHMISdE£Lb42 3343 
'£OHOT WALSAS »9H037£139 1182 
алчэжона= Ww 

CESS VOMTALSPINTASELYD THO 
"AIHIFINIS 17140 

(BOTH DONIJLS3 MIN 1380 THI 
SH WELSAS O LO TELLO 11482 
‘AMIENS 11H23 

'CEOZM ODMIHISTIMIdEL42 771485 
STAINS TIHI 

CGS OONTHIStIN ads L349 142 
ΗΞ33 1 ΞΦΗΟΤΕΜΗΞ 19 TIHI 
ZUILFILHILINI TIHI 

бала ама 10482 


mdp IEEE AAA E 4 O A ELA = Ibis ae. Ἑ La eS 


213 





ΓΠΣ 
ОИЕ Та ΤΙ 
MISLI 


342333 dnd ТЫМ 


Зар шаһы ма ы I EMI LI ==: τι 


ZTOHD: 
"Cnm 
ΠΗ 


‘TASES VMS 


μα e Hes E 
DSJHITJIHZZNMO:! 
DJHISTdIHSEtHMO 
"C JHOZXEMOH 143915 
"od JJ ESTE 


= CJ bed FE ιο 


SIMI VELS TELM Tad 119823 
LEWAOS FON T$ 1371 11383 
| LELA ΕΞΗΓΕΙ ΕΗ ΠΗ 
AINEFINILFLNIII 13H23 
AaAMILFLNISI 11H2 
TAM I LEDALIY Wyo 
"NIFIHIISEMIIEIHITI 0183 
AS IA IA ΤΤΕΣ 
1743 
E НП = ARHI 
MIMS HE SS MS I 


+ але жау чыч “ΤΗ ΠΗ͂ 

' = AHHH 

21015 ж, πια Τα ΡΕ THD 
ΠΗ ΛΕΗΗΤΟΩ1 Ξ ΣΙΤΙ 1 19) 1192 

TAM DT TtLay Ls TMD 

fale a OMS РІНЕ 

ОНЫМ AON TALSPINI ad Flas Wo 

‘IMIS NILES ллы лет SS ET 

Fao OSS TIHI 

РОЗ OUHTALSSINT edt Las 1142 

cP il Ps PL ΙΙΙ TWI 

BIS ΔΗΗΙΒΕΞΕΙΗΙ ΒΗ 11839 

GO be ате ИО ШЕНІ ШЕБІНЕН 
“ΠΠ “ΗΠ 

TIOS OONISESELINMIGJELSO ин 

Shao аскы 

(CEOS CON TALStLNLadt Las We 

542 O»drHS$HbWMo “ΒΠΗΠΕΠΞΉΠΠΠΕΙΞΠΕΙ ΠΗ 
31222934335 ТОБЫН) 

с DUNIgdisS+iniaad+ 13950 TIKI 


TEI 35< 


214 





2331339413434 13D 03 
003031 13M 140 TIHI 
ES ETE ETE EA 
'CHODHELILJMI COGuOMELINIGSd 1182 
'CONIMIZERSIOJHINOD OC SI281NOOf1NISd 11482 
(Ro - CÓAMONIMISESIOHINOO *CCO9NIGISTZIOHINOO 

“JN 

бй, - CHBHOZODDMIBISTZIOHINOO 
с Ві B = HHH 00 
CCOMIALS# dS эаяЗасжімімі тыз 
LTE CONIMIZTOdSC “5 C(BOJdIHZ£HHO OlBbMdO04tdJ - BHO 
KONITILSFSII 353002418044 TIHI 
"UT CI COMIMIZSTZUOC ‘SAD OOXJIHS£NHMO olBWsOJfd4 - BHO 


= aL SR eS ES LTS AS FEF LIT SS TIL THEA T LO Aa 


215 





уа 


с 


= стт асе ти ЕЛЕ P "II OCS TSO FLOW LOD CO LADA = AHIL 


“Но: + OT OO отот! Cro ISbdF LOLS = COTIONI LS FONTE LOL AOS 


"HERE + DT / єт ЕГЫП АЕ RICE = CESONTALS FOSA IE LORA LAOS 


THOS + OT OM Ce SAW Ll ΣΓΑΙΞΠΈΙ ΠΗΓΉ 


{| 


CEROEIN TS ESO HINT T LZIH LHO2) 


"Harz GT БАЗЫ CPs ISOdF LOB LNOD = «ӘОӘМІНІЗжО-МІЖІЛНІМГІСЗ 


J3LNIOJ CEASOHISOJHITIOHLIHOZD = i 


~ 


“JHI 


Cl F# TE E 2LINOMIN - CT ршн тч A А] 


za) 


Ө = I 0J 


(JHI QJ I a CIF $J JJH = F 


fy 0 & CSIONTALSEOdNITt LOY Lo 
Ü = AdAL CRSONT SANT EL 
езе = АЦТ ШАМҒА га ыла ος ο Το το 


I MAHL 
AMIN dI 


IFLA LUNJ 


“C Dat L q] SO 3 I+ L JE LED 3 шора ens ΟΠΠ Εν το TAI 
"Box MOA = Noa 


‘SUNT = (Moss A 15 1 
"nte σοι SST TT TT μα 
ο ΗΠΙΠΞΟΗΙΩ 1. 11 3143 ἐπε} 


II ANA Азам 1057 329320337 IE REDE 


ΩΣ IH J ri 


“На? 
санга Vad 


249714711) 


ИЕ НЕ dic ech ee et eb eee eee eee ege e ee eee be begeben bee eee ее 


ALE 


L3 


HEPA bcd ebb k p eko k BE HE HER ok 2 


Gaan 94133 
ΗΠ JHL NI ΕΠΗ ан A eel tae ES 2 
МОТІММЕЫПЯМІ JHL LMd OL ΜΠᾺ ΔΗΠΩΗΞΤΙΩ͂ ΗΠΙΗΗ ΠῚ ΞΞΙΗΠΙΘΗΙ 


23 nib 
JHI — 
Naa = 


«2431231404 


1140 3HL 18 1033343 14304 3H1 DJ SHMIGQ3O2208 “ілмімез 


MARIO E 


ο ΗΤΟ ΠΓΙ ΓΙ атанттыан 3HL 118 AHIASIAI OL 143351 SI 3JANJAJJAdJ SIAL 
:LOBLHOO AH 1η 


pe? P-Iı 212 171.1 р ст == “0D 4 = S5 EF LIT ı A > 


“73 


216 





LIHLNDDFAHNISLI JNA 


KONIALSFOINTELIHLNGT " "POH42O04HISXLOHLIMOOTINIG44 TIHI 
быж. = CERFONIASLSFOINIFLIHLNGOI KZF>ONITALSFOANTELIOLNGN 


"амэ 
ача 
f; = «ІУӘМІмІзжО-МІжізМіндо2 
‘Tr OL SE = I 0J 
“ΠΗ 
JNA 
„о, = CISONTALSSOANTSLOWLNOD 
(oe сә 5 0 шіп 
ια 3213 
ΠΕ 


"UT CK OKSEIONTALSEIINIELOHLNDI ` 
dS ΕΓΣΙΞΠΗΕΙΠΗΕΗΠΩ »ΙΗΗΆΓΙΗΣΗΗ - 1531 


‘OD MAHL 
CQ 14.45 `C SSH I API dH I$ L OH IH dI 
3143 
NA 
б, » = {TF ONLTALSFOANTS Loy Lio 
fee OL TZ = ΠΩ͂ 
ΠΠ as a 
HA 


бт s£ MKTESONIYLSEOINIFLIHLNGI ` 


1ο 


Гэтеспажісміноо оінмапажаа = 1531 


(ОЛ НЯН} 

CIH 1434 ЧЛ К I yd I$ ЗЫЛЫП JI 
Í 09 MAHL 
3 = ЗИЯ УІ 


"VEOTESOMIMIZSIOJHISIOBINO2O "X430NIOHdOS130 - dal 


(COS TOOHIIZETOJdHITLOdHIEINOOJ ` 


AIO IA SAETA TS LI -Π 


DNS CKCITENIELIHLNOT DLHNSOIJEFSZONGAI TI 


Sec bse ae TL 


.” - 
a 
Sea 


“ m 


217 





HS 34 43HJ33H3D = (804044 
ΓΣΕΕ DINITSLSELNIAIELII 11H23 
(абаз МАБ ТЫЗ 
1415 DONISALSFLNIISIFLYII TIHI 
(ала4зғанаЯ> MEJ 
"ЙЕ АЛАЛ DONISLSFLNIAIFLAI 1182 
' = AHO 3TIHH 00 
td = HD 
e SINTRA LODE ΠΟ ΤΗ ГЕНШЕ 
"JINHSENMÖOFINDL VHD 
eS dJIHS HUD ао ΠΠ] τας ος 
"SCHOD3S = 
TSA LONI = 
ΤΠ ο ЕШ ЛИН e "ЭЯПОН = 
"MESS 65 СЫСЫ. νην... Τὺ. 
“334008 Y 
“εν (CES AJA 
"e ERCHMHOHH SIMPA ӘНІМІІІІЯ AHL 34H, Bib 3143 C+) TALS TIJ 
"JI 14 3400310434 -31939:3) 
Abroad ooo e eee eed e ee ee 
* 


k= - 
Ая 


031904N N333I SHH SL23BlIHÜO dO AAA 

SHL ΕΗ ΟΠΗ "HM3lz45 ані МІ 181 43 1η 38 HHS JOHINOS Н інні ааны + 

Маза <SBH 11 33138 1371939 33 ΠΠΠΓΗΞ 33909375494 SIHL 3300383034 JadALHn 
БН 


ñ ΕΝΑ 


мам н 7039 мотінмапамі імінііяза ΤῊ МІНІЗО 01 9351 51 331932049 SIHL 


+ 
+: 
+: 
+ 
+ 
+ 
+: 

. 31H34 + 

+ 


ЖЖК ЗЕ ЕЕ ЕЕЕ ЕЕ ЕЕ R e eee es be de i ddd ce АЕ Pepe eee peepee ЕНСЕ fh OR OOOI a 


33 ee SSS Y aes 


218 





A LGS 


“ама 

7 21 ΠΠ 

EEE E T1423 
ü = МО 

‘AANFOOFAISH TWO 
'd14240H35 1183 


CL FR SN HI &4gOss 14 HOILBHHOIS3].5 O?UNHIQSISTLINHIGTÍIM23 701132 


i) MAHL 
„512233 CIOOJMISTIJHINO) = Hi INN CHSINI <> In AI 
‘eT OL = 1 03 
91233139 = 91539 CXSINISOSANIFLIYLINOD Ἢ 
"ялазжғамз> TIJ 
<OEIILIL >ONTALSFLNIISIELII TH) 
“* OIS30 139 +. 9 = МО IHN 
а= 
"мэ 
‘ET + Ξ 1 
алма 
(Т = x30HI 
(То ш 1131 
TOO] MAHL 
3 = 01539 CI>DANIFLIYGLNDS 1 
a = дыз! 371HM 


«INS 

HIFIIISFMITFIHITI 18-2 
"ІПЗМІҒАЛЗАН2 = 30 

(ΤΗ ΣΟΗ35 77142 

"DHTS358fT493H23 = τὸ) Η 
"CEXDUSM AONISLSFLNISIFLII THD 
IIIIFINIS THD 


ne) 
AD 


NIS 
O = I ‘ANIL 


41:70:35 23." IL 1.012 


219 





E o e E e 


‘ATSISINSS WW 
¿D31111 (OHIMLISTAINIdE£LD4) 11482 
"T = ОНЛА БШП XSONIOOSHISLOJHINO2 
"Od мані 
š «ΟΛΗ ΜΗ I 
«оң сегоізпажілнімел” “хсеруізпажізнімші” 


"OHA OL TSO ΕΙ OSS Cro LSOd FLOW LAOS OARS ISaFANOD Wd 


COMA ΚΓΛΙΞΟΘῈΟΗΙΗΉΠΟ ἈΒΓΗΗΆΘΕΙ ΓΙ TH 
палаты ΠῚ 

"COTAJILIL 25HIHELSTLINIGJEILA)S 11823 

Шы ΕΓΣΙΞΩΑΣΙ ΤΗ ИЛ ан МАША УЛУ ЕЕ ЖЕ ТЕТЕ и ЕК; л И ши 
5 = CZA3HIL SCHISOIELIHLNOI 

Чо = CTO3HMIL Cr2ISOdfl2HlNO) 

H = «&SB33MIL CP» ISOdf£l2aHJINO2J 


9 e UBlISEOgdS 9 ΒΕΤΟ ΠΙΣΤΗ 
93 = DUH 134523 GS3OHIDOO4HISTL5IHB8INO2 


Ө = 0914 SRSOMIOSGUOJNHISTIOBINGOO 


"HIJO = ASINIOSFS0 CARSONIOGOJNItTLIOHIMNHOZJ 
ΠΩ κατ = d31HIOd CXS3OMISOdMISTIOHIMHOO “F 


'dq42£0N35 1183 
COF3ILIL CONIMISTINIMJEfLHO 1182 
TO + COMBLMINIHFLIHLNDI H31SAS = CJH31»0HIW$12B1NO2 ALAS 


“ж «МІЗ 139 жи "UJHIAMTI39 = GNIA CHIINTIDIANIFLIHOLNDI ‘AMAL 


'471424£0N3z ΠΠΗΩ 
“СЮЕ АЛМАТ DOMIMLSSLNINA$ 149 WW 
ow Adel La жу 441} 1|3Π = IAL CHIANIIOINIFLIHLNDI 
34Η ΦΠΗ3 5 11092 
'(OX311IL ^OHISISEINIWdEfLJ2 стыз 
ама тл 

"Qua 

«Тол MD 


= Gis Se. Y Las 


7“ 


220 





¿3193390 JANA 
'ONSOMIOIZHLINOOEfHHZH1dd 11H23 
"JMIERAHTddZIS THD 
CIN 
‘T+ I= I 
IN 
fOMSONT "IS LIHLNGIEAHIISII 11H23 
"EE ini 
DJ MAHL 
H339 = CIJ ⁄4R7T13S 1032 41 
KCCAHIISIIELIHLNDIDLEHT => I x ONY ¿D = HONS ΠπΙΗ ΠῚ 
ін BB | 
3 = CH 143045 CESONIOCOJHITIOHIHOO 3513 
мэ 
Meds (OPn»ISOJd£l12HAINO02 0033437139 11823 
EITIIEINIS 1183 
(Са ЯЛТ HYSONTALSELNISIELII WHS 
T = O9Hddfígdz CWSOHISOSJHITIJHLIHO 
DJ MIHL 
ы ¿TIA ARIS JI 
9 = OYATI CXS3OMIOSOJdHI£LI2HINHO23 3373 
ана 
(CSA C6DPM3ISOd£L2HLIHOO  'O»5S3f35302f£1390 WWI 


3.8.01 239064673 = CMe Ee Тт LIS St 


2 25): 





XOMI4LS ">ONTSLSELNIJIFLYI TG) 
cos 203131399 39 0i L2JHINHOO.2 DONTALSELNIYIFLII TH) 
ΠΩ MAHL 
π--5 CS η ο αμ απ але 1 
E EA E TIHI 
KCTEIILIL CONTALSSLN Ia d tla 101482 
$, = CEDONMIHLS LAS 
‘CONINIS OILS HEE TI IIHS 
ΕΠ = SIS 
ш> ма у каш ш 
313 
(Мп ЫЧ 
13Η 1Ξ ОЛ ИНАЛ 118.3 
TY] MAHL 
A+ JanS ДОМ жу CB = CUMEÉSS3ATHMOS3HO -:34BH2535» dI 
6,5% CHILDS GQLOBINOS Ho 3Ip3730 01 LHBHM Ms 3205 NOA 330.5 
OOSMHISLISETIHMISdfLO TIHI 
E AL 
ETFIILIL IONIALSFLNISIELII Te 
ga = ΜΗ 37IHM 00 
"oc NO 
«9 143 C4J3H3 ‘SSH ‘ANIL “HHH3 "I “AD “MOS 
"3143 ΚΡΛΌΗΤΙΆΙΞ 
SSI DISAIT uj 
езілапа AMAA : ЗЭ 
sue eee ORKO RIS RU OS: ti R: R: ЖЕЗ ЕЕ fpf ppp ffe pfiffi}: 
` + 
ызісіс ΞΗΙ ΜΗ ΙΤΉΙΗΠΙ Η SAONE OL 935 SI 3360320933 SIH1 ж 
CANO ж 
4: 
НЕ Eh Fp}: Fp fee: Ppp ic bc ch sed: S 


Sans EU У SCE Se ET LI II II 


2 





TAT SS9FL39 - 91530 
«3 143 δή 1 TIHI 
2 2034745109 33 DL 03931532 LIOHLNNZ B d) 9IS30 3HL 331N3.? 
PEMNIISLSELNIIIELII 11492 
лз = 40 3IIHM 07 
(a mo 0 
“DJ NAHL 
CHAS с> ноЧЯз Оны 65 c SLIMANM NSELSAS JI 
ΓΚ 131 3 11Η ΞΗ 11 TIHI 
“ма 
“ама 
"І = МОЯ 
THAAD = ΚΙ λα ПЕОН ΓΙ 
09 МЭНІ. 
Π.Ι. = ϱ ή Ίο 11Η ΠΕΠ ΓΙ 4I 
'S ØL O = I pg 
Hass = MOY 
T — (SSH TISONLTHELIB LOD 43150 = Sto TI ONINFLOWLNOD WELsas 
“INIA ζω ΣΠΙΤΙ Leo = 538712 
TT - SLIWNN M3L245 = 95 ΕΜΠ 7М315255 
"HE = 9IS360 CIUMFLIDINIFLIHALNGI 
“MaA 
THASHISEMO IASI 11J2 
AIAFIDIEAITIHI 1182 
ш. шке кн ш [= и 
"IIIIFINIS 71182 
hs 
C.F “SSN NI LOM 9IS39.» DONISLSFLNISIFLID 11823 
3 3213 
ама 
rT = HD 


к= ы жш а р 4 


` 


— IL I IE a. TL LOSS 


223 





e 


шағасы ed 


ЖЖ ОЗАТА Га 


'ὗ ο ο tat 33 TIIM -i 
ΕΞ 
кат O 


SONITSLSFLNISIFLII 
>ONIALSFLNIIIFLII 
OONTALSPINTadt Las 


‘AT IFO 
"МЭ 
243 
"I = AO 
= щш „акса ΗΠ 
TIRa 
1193 
TIHI 
VK] MAHL 
3 = A385 чї 
“JMA 
“ана 


"Zo CAHTJSIORIOHIMOOSISHT = I 


41433718 1H LH. > 


231 


‘CAR TS DIF LOLI) LET 


FE CIEN HI LOH 


OO. $F 


А ADHEIAMLSTIMI43T.l3J 
‘COMI ALS AONLALSFinladt lad 
ENDS SUM 


'To- NIBH 
(ΠΜ ΦΗ35 TIWI 


EIN TP ESSET 1233341343 T3 


09 МЭНІ 

ú I 2y⁄4lJ 135 103 LPH Al 
OL 8 = J Oy 
Чал = MAH 
dn 
элия 
"лышыл 
11890 
TIHI 
ІРГЕНІ 
059 H3HL 
HJ35 = дыз JI 
CNT S S30 OLSSAIFADSHD = dW3aL 
fF, = CSE ONIALS “Cs, ONnIaLs 
fCOMIAMIS ^ '"uISqd»HsHH$*gd 11H23 


¿31433 МЧ» 


AONIJLSELNIIIFLYII 


2S TILE σι ET Lic з 42-2 


iJ 


224 





шаға! 8451-53 


ΓΕΓΤΆΙΞΕΓΙΞΙἘΙΤΙΗ 1593 ` 


“301133 (3 
ONIAFLITIISIOGO TIHI 
293 
«413 
ры мочопаміІізіспнімдоожіМміза 11982 


Tok. = CLPAONTALSSOANIFLIRINOD TEZPIINISLSFOANIFLIHLNGNI 


ама 
52 2 — CIM9HIMISSOdMI£1OHINOO 
Tr OL 9 = 1 09 
да MAHL 
HAAS <> MOM 41 
та 35713 
; гама 
‘ana 
'"CdM3l  "MO212/81MD02$AHTdJSIQ TAHI 
ΤΊ 
“JJ MAHL 
надо с> AWAL 41 
«лиз 
'H33425:4M01£4H312 WW 
‘MANS09SNISHI TIO 


= bse ae ELLIS es 3 


225 





ALIS rts Y — =<” =-= 


‘AMIENS. 1982 
"CZEIILIL OUNTALSEINIAdt Lao WH 
'надэ <> тАыз1 чн 03 


МАЗ 10719543712 

πα] {ΠΠ ΠΠ 

"IIIIFINIFS 

CC ЭЗП МІ LON 91539.49 DONISLSFLNIAIFELAI 


H449 = 


m9 = PANAL 
эла 

“JHA 

771929 

149) 

TI 

лы) 

‘HA MAHL 

“1131 дї 


ӘТТОЭӘОТЕЗЯЖЯОЗНО - ANIL 
"11524841329 = 410 
47420935 лы?) 


LEE SI E RS FE ES БЕСІ. ΕΞ. α “ΗΠ; 


OGUHIdISERIMIGTIS)O TIBKI 


ITIMIIFIN3IS TIHI 
КӨЗІІГІЗ son Tas a ot АО Т2 
‘Haste = дыя алчы ΠΩ 
‘HAAS = AHAL 


“ΩΙ ΤΙ 
ала 
‘SLA: 
5534209 


3143 CI 


"JI Fun 33N1332043J 


Cb 
p> TALS 
сало "иан? 


“Зз? 
mALS 


ES 
322493153933 


ЕЕ АЕ ЕЕ ЕЕ epe eee eee ЗЕ ЗЕ ki th e ii: ЖЕ ЖЕ ЕЕ kek 


^ 


+ 


LIMIN ын дп 213309 Эні 39NYH93 01 азып SI 3200320343 SIHL + 


-3149N591233393 + 
P 


quee ER ++ Pepe eee ee eee eee eH Ree ee Me eb iced eee τ 


SENN FEE ae Coast 


226 





= SE T = 


тен =ч J 


"MaM .= 


r 


Jg ΠΟΠΗ ΓΗ ΕΠΗ ΠΩ 

SVS DIF LIP Loo. = ХІЯМІ 
"OX MAHL 

ANAL = (La Ab dS TIF LIdLNO I Al 


DIS 
CIAA 


"қатта UF LOIRA MOI LSI 01.6 = 1 od 


(JJ MIHL 
HddB - TdM31 JI 
'H33M2)5$MD14£3H31) TIHI 
'ASMATÜD£MOSHO T1823 
“м 
Γ4ΠΆΠΕΩΗΒ5 VID 


"MIN = 91330 CTJH3120JNIf1281HD02 


“4ΠΆΟΈΩΗΒΞ 1182 
Cr SSLISMELYO TIWI 
'(EMIS ^OMDALSTIMIBMdEIMO 1143 


CC RE DL OdO0HB7gH2 38 TIIM „> DONISLSFLNISIFLAII 118982 


Cr T JO JF, 


- 
M 
e 
* 

i 
i^ 


"CC, 957 МІ 4083391 


Od 


Mali EL EET 
^ ADHISLSETIHIGdfI4) 11H2 
r ¿ZM 15 ` "M3H»HzBHHTdd 1182 
TC TALES? “GINO ASAS CHO 
ALS *'e2»2Hl5 'CEOATMLS TZITAL5 
929 3573 
fons 
"IITIIFINIFIS TIHI 
91532.» MOMIISLSFLMNIAIFLII TIO 
"Od MAHL 
Наз <> тамЗзі dI 
'£M3HODISQOTfMX)S3HO = TIH3L 
71123043130 = Mar 
: 11 δή» TIHI 


$$ - 03152033 ΞΗ 91539 MAN 331LN3.-> DONISLSFLNISIFLYI 71182 


‘Sc se Se E LO Sh - 


ΖΘ 





f*3IHHOIS33034 JNA 
CFINILI+SISFIIIIFHNSHII TI) 
¿INS 
“мэ 
“Э 
¿NA 
CELE CO CT + IIDINIELIHLNDIFLNISI TI) 


` 
` 


ALANG I S 22232 Sse ae TE ade 3 


228 





"TH 
*'H33uJ$HOTEdH3!9 11482 
uSIAEOUDEMDOSHO TIBI 
3 1393435 лы? 
ΚΕ ΣΣ ISSN HI LOM 9I532-> DONISLEFLNIAIFLII WWD 
ΠΩ МЭНІ. 
Нади = =»3JNI UI 
OISIIPIISFIIFHAIIHI = X30M1 
ΤΕ ΠΩΣ 11 grs a] 
"IIIIFINIS THT 
κ ΣΙ 31 ΞΞ ΓΙ SHB 01237 JJHINOS S331LMH3-> DONISLSFLNIISIFLAI 11823 
‘AVIS INAS TW 
"CESTJILIL CONTSALSELNIADF LY 1182 
THAAD = AO ATIAHM OD 
‘Hid = AD 
¿+ SIMS ΝΟ 1394 2 
"dIHSTHHOfZ3^40 TOHI 
“ж HOILISO0d ЗІН5 NNO 318040 +. 
15040035, 
"SILNNIN 
JE THI dO 3HIL 3⁄5 k,” “SANTIH = 
"3143 CS HH LUD ‘RAHI ‘IAAL "3HI£]710 "QNI “ANIL ASE SI OO бОАМТФ15Ы87› 
"ЗАЯ 695 Anaad 
s5>339J94 91539 7124 
“11171234 3410310344 ‘ALBAN 
Pide eee eee eee ЕЕ ЕЕ ЕЕ ЗЕ ЕЕ ЕЕЕ ЕЕ ЕЕЕ ЕК ЕЕ e p ЖЕ ЗЕ ЕЕ ЗЕ ЕЕ ЕЕЕ FEF: 4: 


` 


1 


H I 
1265 


+: 

LLLP АМЫ ΠΟΠΗ NOICOMHOJHI зімдап CL 332N SI 3⁄4Fr6J32034 SIHL + 

-шіндаагп + 

+ 

FERNE СЕ ЕЕ ЕЕЕ ЖЕ ЗЕ ΟΦΗ ΜΑΗ ΡΜ η» Shs ps ЕЕ ЖЕЗ ЕЕ ЕЕ ЕЕ ЕСЕ АЕ ЗЕ АСЕ ЕЕ ЕЕЕ ЕЕ ЕУ м 


3 _11-172.4:71 әс ІҢ Яғ ЛГІСІ а 


229 





EAHA LSH OL D = I nd 
д 31431 
“ама 
33Η ΞΦΡΠΙΤΕΗΗ 1714823 
SUNdNIFSTISHD = 4D 
IIIIEINIS WH 
‘ONFSSIAFNISGHI = ¿GS AWAAH 
'CEXUZH NONIALSELNISIELII WWI 
чмила DONITALSPIN Sd #149 Ws 
ONFZIAENTIHI = Crh AWAAH 
EZOZ SOHMIASLSELNISIFLID 183 
-ITIIEFINIS TI 
'"ÜNSEZSSS4EMWOSHO = C€E AWAY 
ФОС DONTAILSELNIASIELII 71192 
божямыла ЭӘмІізізсжімімажізд 71823 
'ONESIARFADIHD = LEI ымы 
(COFUSN NENISLSELNISIFLII 1143 
ITIIEINFS 711823 
'OMFSIAFADIHO = CT. AWAY 
НОЗ SONTHLSPINISd¢ L490 11939 
Ες ΜΗΗ 18 ΕΤΗ ΞΦΙΗΙΗ ΣΙ 19. ΤΗΣ 
ONFZAMEHIIHI = CON AHHH 
KSFIEN DOMIILSELNISIELII 71743 
ITIIEIN3S 711823 
(CEROSM VONITASLSELNISIELSI MHD 
-ITIIEINFS 711823 
KCIFIILIL IONISLSFLNIIIELYII 13H23 
3 = MD 371HM 07 
9 = NH 
“чэ 
"SIMI = MO 


HALLA = “Ibe ae". ET 1 Γ.Γ aA 


230 





2394 45.1.3173 


"HAAN = 


YILHINIJESND COR AONTIOANTSLISLNOD NSHL 


G =< LHD dI 
‘MA 


ЖБ ЕНЕН ИЕ АН ЕТИ УВ ЮЛ ИЕ ВЕ ЗЛ Ти 
- AALNIOd C€30MIAOJHISTIJJOIHOS - NOOO 


190 31813 
“Ма 
“Ма 
T + INADA = Lemos 
T + AHAL = дыз! яла 
αν ΠΡΙ = дыз! HIHL 
FCT + ΠΒΠΩΙΙΣ = AHAL I 


“SANTO ESZUINISDANIFLISHLNGS => AHIL INIH ΠΩ͂ 


TT = МПО 


TSALNIOdFS0 CSSOMISAOJHITIOHLMHOO - ANIL 


т MAHL 
анта «ХЗОМІЗГЗМІЖІЗНІМОО 4I 
л МЭНІ 


HAAS <> S3LNIDIFSN CRA3INTIOINIFLIHLNDIS JI 


ғанз 
'Hdd8 = 94714 CRONO TE LOBO 


ΙΓ] = ЗІНІ C; 3 JHI A SHI# LUH LO 


TE 


"DI Ман! 


JH IST = 331HIOd “XSONTIOANIFLIVINOD dI 


¿E + J3LNIDI CXOHIOGOJHISTIJHINHOJ = 331HIDHd “CMSONTIOSANISLIOBLNOO 


“+ 03415397 SI LAdNI DON #7 


ΠΩ͂ мані 
CCE ARAGAO У) Cl A dI 
"431MIOd CXAINTISOSANISLIBLNOD = ΠΗΗΙΈΙΞΗ͂Ι “Г 
‘MAN Lad чан! 9 = дыз! д1 
“ана 
ST = 3431 MIHL CLaAbaadb UI 


SILI. OIE Y LI -ᾱ 


231 





эла 
= UH 1442 CXSONISOSNISLISLNOD 
J 3411 —"*'m»ox3t£3s400232$139 171823 
rye] 
co hs 
босана OCS TSOdF LIB LAOS »39HH833£1390 TIHI 
od 
"ANA 
АЯЛЫ 221200931 0081 HN09 "  “T03432323 400931359 77195 
Гү] 
“JHA 
"ЪЪ + CONTI ORTA EL ORAL NOS ULSA = CONTA OAN TAR LOIRA NOS USAS AS 
PT «МІЗ WOONTAFLIBINOS WALEAS = CONINFOTIDOIINISFLIHLNDID 43155 
TINTAPLAD = gHId C30HI»OJHIS$123HBHIHCOO ЭЛЧ 
SIMIA ESDIINIPOIANIFLIOHLNGDD = МІЯ ҒТО 
r ie] 
“NA 
(23514130 = 3381 CXSINTIOSANISLIB LOD 
“ға 
1 3509 99 
балазжғамЗЗ ЛЫ) 
rr pJ LI] SONTYLSELNTAdtLAD TH 
I] NSHL 
1 dI 
ΕΠΟ ПІ 8-І 004 
“43 
5 ¿Z 3hlI l `< > IS0.3* LO LO: 


"p 
АГАТО 


il 


^»IZOJf12HlNO2 
ІН = Go 3HIL ΕΓλΙ5Π 5 ΠΗΙΗΠΩ 

ҒІЗІМІПЗ CASINISOANIFLIYLNOD = f 

“ΠΗ 


3121922. = III EN. LT LIE 


232 





= J mete) Ami 


cM OMS 


AAS 


all El Sa ρα να: 


Ж = осе ы IS 


T 


SS CE 


li 


(2510330 


"£u 
“ма 
ыа 
"Ha 


‘CCSISOASLININOD . 


T DL 9 = " Dd 
OJ MIHL 
MHASH LONS dI 
τ 
H3 


qug CC» 


“JNA 
ла 
ο ο Ы! 
£ Dl D = A Od 
“(J H3H L 
MAHAAW Lone 41 
2] 
‘Its 
"DI 
“ама 
“ΠΩ͂ 
"I SE μη 
оча мані 
PASAY Чо 52Η dI 
ο 19 
“ж МАНІ dl жи ача 
“ж 35873 Оа +. ана 
бача 


QHH COS 


` 
` 


097134+045 ἈΠΩΗΙ 15Η ΣΕΏΗΙΗΡΩ 
OT dl 3 ΙΙΙ. 


»dddd5$139 TIHI 
“ΠΩ͂ 


SSC E SSL LIISA 3 


233 





SALEEM 


EA CELO TEORIA 


"MN CODOISOdEIDHIMOOD “Dh | 


(Add ` 


COJNIFLSHTIAIS 


“CNANT SE LSH 


ЗІНІ 


Va (Sid F LOB LMI 


RBD 


ХЗӘМІ - 
CLAHTISITELIHLNDIILSHT => 


ες ΟΠ ΙΙ ΑΗ ΞΗΜΙΞΗ 13 
WY ISDAFLIBLINGD ` 
LUD ISOJIFLIHLNNI ` 


932345 


гж 3549 


езіняап 

“Ана 

‘Tt + I = I 
эля 


(H3 


"I»l2HIHOJHESPHUq351 TIKI 


I^» JHH c5 


SIMIMEA 


САНУ 32 

ek Or) GMa ee 
Ak 385138 жу 

“ж МӘНІ ШІ Εν 
ана жу 


“JNA 


"*XrDn»ISOdftl2HLIHO02 


(Ж Dl D = A 


“ма 
ISOJFLIYHLNOD 
' OL O = A 


CN 
к 
` 


--- 1-4 L3 EIC ΤΣ. 1111 =] >: 


4914510 


ARE TINEA. 


rT = WD 
JJ MAHL 


(1 1.ΘἸΗΞΙΩΕΙΘΗΙΗΜΠΟ 31 


= AO ATIHM O4 
ЭЗ = NO 71 

1199 MAHL 

CT? AHAN 41 

“ана 

11:9 


7192 
09 МІНІ 
AMO ¿2490338 31 
HA 
ΠΗ 
Ha 
алма 
ача 


0c] 


234 





"mr 
"ил Нан! 
Nal Sas IIS LIBERO 
SEI AS OL B= I U] 
ΠΩ͂ 3513 
ЛИЗ 
ΠΙΕΡΟ ΤΣΗ TI TWI 
"MAJMEDOUEAO3H2 TWI 
“3 11. 32 07182 
‘CC eS WALSAS HI LM LOBLNDO.2 OOSHIGISEIMIGTIGSO 193 
WW H3H.E 
H439 = AMAL 31 
KSIMDELIJLHOFIIISIIFAIIHI = AHIL 
"IJIS3IFL39 = INDFLIHLNGOI 
"IIIIFINI3 TIHI 
бес, АШЫЛДЫ ш) LND 33 01 ІЗБМІМОЗ 33LN3-% DINTALSFLNISIFLII T7132 
IIIIEINIS 1182 
"CSTJIOLIL PSNLIASLSFLNISIFLID TIBI 
"H339 = дыз IHN 09 
HII = г “тТамзі “чыз! 
бына QI TT лит ο ο a 
"lA 5} DNIALS 
‘SSAA ΠΙΟΣ ΠΟΤΟ “МІЖІЗМІНӘЗ» TIJ 
«11804 зягазопаяа - SLIHLNDIEFIJEMS 
eue eoe ebbe pee eee eee eoe ee quede ec ЖЕ ЕСЕ ЕЕ ЕЕ ЕЕ ЗЕ Ж 


+ 

44814310 BHL LH LON 103 W31SAS ІНІ МІ SI HIIM 33HLONA + 

HLIM 33297123519 DNT33 L3OILINHOO. 380 Seis OL II EIC το T 
ЭЛИАН SONS ж 


Pociones: 


> LA A PAI CR DAA = = bE р LOTTI ASS 


285 





09 MAHL 
τα. = “I 2411451031 LH I 
"CASH TJSIQTIOBHLIMODS 15471 019 = 1 09 
Oe) 3504 
ΠΗ 
idad THD 
‘AAIASIOSAIARD TIHI 
"IISIFONIZS TIED 
‘tees ΜΕ ος ΓΙ ΠΠ ЛЫГ az s 
WO] MAHL 
πα = тыз! dl 
SMIELISYLNGIF HISIIFAIIHI = TINZN. 
"9I523F139 - МІЖІЗМІНГІЗ 
(Y IDEAS TWI 
"CCP АЫ зїп 3HL HI 23 OL 13815639 ЗЭЭ аа ao Til 
"JIIIIFINIS TI) 
ΣΠΙΤΙ »ONTALSFLNISIFLSI TH) 
"HASH = ΤΗΗΠΙ ΠΠΙΗΗ 3J 
ΠΠ 
"ЧЭ 
"МЭ 
1333390739379 THI 
‘ASAAFOOSAIAHD 01192 
3 320032 παν 
LEE AHIJSIOg LY LOM LIBINDT. > DIONITSLSFLNISIFLI3I 1182 
‘Hdd = Jul 
“JJ M3HL 
HddO = f 31 
“JHA 


- 


“ама 
‘3 = ] 


= j o. 8. μα πο O I E MESES E ETE 


236 





"Ce ER ogqasdslr9 


JS ke) Pgs SJ ee) SS 


OFT 


"SLIYHLNDIFJEAMS JNA 

'H334235f$140 1$43B831|9) MWI 

«(ΤΗ To LOHLNOIFAHIISIG TIHI 

олма 
“INS 
«ΠΠ 

“4Ма 
2 + CLS lS Ie Paella aS = 1 
33143933 M012238937)9 T1392 
Aaa DIE ASNO 
балызғамат TIHI 
LIMIN OONTALSFINiadtlao 7132 
‘HII 5 ΤΙ 


Sab ose E LO ITA 


237 





PF Ol A = I 00) 
“JMA 
эла 
fT = 0H14 
са ΟΓΛΩΣΗΞΈΗΉΠ ΕΙ ΊΠΩξΑΙ C ^& CIOJdIHSTHHMDO 72399 ED 
ыы кізе essing ΕΙΠΕ “A <I AIHSFMMD 1033 TIHI 
CH = SO lds ING 
A AMI WaANTESTHSEMMO <> I^ HB єй = ANAL’ A CT = ΗΠ} 371HM Od 
9 = DH 143 
Саты OL 8 = I 07 


e 


S3LNIOI DINIFJIHSFENMG = SLIFNMN 3573 
62 = SLASHA MAHL Sd ΠΠΗΗΙΣΕΗΙΗΞΡΕΗΗΏ 31 
"ANS COBY ЭНА ЕЕЕ ВЕТ: 
‘IAL CF? 3 03503 BII 
3143 ¿+2 Y 03593 BINI 
55330499 а и 
"2431 ба Н» 3210339044 - 319 HBL 
a ЖЗ ЗЕ ЕГЕН ЕЭК ТЕ ЕЕ А ЕЕЕ ИЕ А ЕЕ ЕЕЕ а ЕЕ ЗЕ ИЕ ЕЕ is i ci i ie oE | i cee cc de Hr y e 
+: 
Πρι ιαπ ος LODHLIM SINTRA 4 ΠΠῊῸ μα ο — 
dIHz HMO AO ΠΠΙ1Ι5ΞΠΗ ΙΞΗῚ 35iHBHO LOM OD `D — 
“SSM Wes ОМІ ЗЫН NBO - “diol 
VALE IOV Sh л мт алмын JHI HJIHM MI за гази эа απο ο EAU = Е 


2329309337 % HI IVUBAI SRL-HITHAMN HI opos аган латы та p. 
913] ΠΩ ΗΕ 4d 


` ΞὪΓΙ ων Нал 
10 43 ‘WHLSAS HL HI SIN AH TH SLY ISHYYL пу аап SI 339390494 SIHL 
DSLHOTSHHML 


+i: eH SE KIKIKI iii cops cob РГ ЕНЕ ЕЕ ЕЕЕ ЕЕ dh re sabe be se she he ec ec MJ B M ЕЕЕ ЕЕЕ Ж S 


115 “ESTI uA. Сасы A Y Loa 


238 





'31H715HH1 JHI 
“ана 
анэ 
‘NS 
4 CA ISOAFLOMLMOD  SHLIIIEA A C Cd2ISOd£10HlMO2 odqdHd 182 
M CCJAISDOd£L2HIMOO  CHITSO3$X ^ ^W CJ2ISOd£l2HINO2 IJd TWI 
fF + GTI = d 
51 “8νΠΗ OL O = r nd 
"ST AON MILNIDIKISOANIELIHLNDD = SLIENNN 3573 
PT = SLAEIN NIHL 9414 CIIOANIELIHLNDI 91 
‘9J NAHL 
a <> 91539 CISOJHITIOHINO2 41 


Шал катуы it л. = bts ae. F Loa 


239 





ΠΠ 


μα 


TEFEN 


'CTEOSM 


СЕЗУІ 


DUE 


A MIFA THD < 
ΟΙ ΠΠ = «Тзаняяы 
TOSSES >ONTALSFLNIIIFLII 184 
CAME TS OOMIALS ELM 14111 πι 
"DMFZIAFHIIHI = Cho AWA 
PENITSLSFLNISIFLII TID 


бал чэ aS TIHI 


OUHISLISETIMIGÉIO T18J 


"ITIIFINIS ΤΊΗΩ 


AONITSLSFLNISIFLYII T1482 


9 = мо a311HM üd 
'Ü - NO 


SSIES IHS MMO J39 * 


'JIHZ£NMOf3AOM TIHI 


^k MOILISOd 31ΗΞ MMO ALHA Ἐν 


et ΠΙΕΙ ЗЕЕ “SANA 


‘IAS ¿<= "M Ἡ ‘ANIL “H 


SONDAS 5 
"SILNNIM i 
H 


КСФ “Ae Ангы Беа 


te pd CF? Tal 
341453 РУ мру 
3143 CF? SNOTET IO 
ALAJ CF? JH T: TI 
3143 ¿21493438 7124 


c11 1304 3240133044 - 319004034 1HS+Hm 
ҮРКЕ eee ЕЗ ee de de ee ed oe eo Mc dtd dc ee cd ce: 


JHL 100348 MOTRIN 303M1 3H1 319040 


DL 


` 


23511 SI 340033044 SIHL 
3190134041 HSéHMO 


η 


+ 
+ 
+ 
+. 


ΦΥΓΗ ΗΕ ΦΥΕ ob bk oe ei i RI АСЕ ЕЕ ee bebe ++ tr n 01 4: cede ЖЕЛЕ ЖЖ e 


oS Leo As ol EHS SP Pei 


таныса A TC LoS 


240 





Sj Led) Ss et EHS Se ride 


991558 


“CI OMIT 


P I 


197 


=I LAJMI 


МЭ 


UÜdMITJdIHZfHMO = CIOSONHO EI 
SIANIFEJIHZSENMO = ¿151978710 


fF 01 6 = 100 
` ил ман! 
piaba YO (0740448 1 
G = CS ANIL CCIIIH5SENMO 
М ETF>3HIL CCIIINHSENMO 
H сӘОЗМІЛ “f dIHS#*HHIO 
43 LNIOI4 DINIFIIHSENMD = Г 
ΗΠ 
fH445 - SH'4 OdHISTJIHZETHHD 
з = MSlIHIOd OJHISJIHSTHHDO 
0%) МЭНІ 
DZ = 3318104 DINISIIHSP3NMO Al 


ll 


i 


"Toe MS3IHIOd OJMI£JdIHSSfMMO - H31HIOd OJHITJdIHZTMHIO 
"J31MIOd OJMI£JdIHZtHMO - OJHISTJIZH] 
ΠΗ жаи ‘MANLSY МЭНІ 9 = ANIL Al 


1143 
“Т = 4031 МЭНІ CIHAN dI 
c HJH] SH 71 OL O = I OD 
а = AHAL 
“ΠΗ 
-NIFIISEMNITIFEIHITI TI 
SINdMISNISHD = AN 
?*471423£f$Q9H35 11982 
'OQNTEZ34$393H39 = (25410398 


‘CEPOSH DONTMLSS INIT SSS 149 TIHI 
(симыла DONTHIS#INT Adela TWI 


(OMESSAAFAISHS = (DADA 


ZFI5N IONITASLSFLNISIFELII TIH2 


Sse ae IL. DI 


241 








“1741 
“JNA 
‘J43 
TCA COAHTSLSEW Td THSENMO = {λα CPD»4lHtfNMO 
‘2 OL A = M 0d 
“ΠΩ͂ 
І 3593 Dd 
ΠΩ 95 13 
еж МАНІ ШІ ж/ ыа 
ee ШЫП ж "943 
“NA 
"CF “2 'DMINdLSETOdS — dS ¿P y dIHSFHUHD »LH/8HUH0dfdd dad 
"800145 {ΓλΩΙΙΗΞΈΜΠΟ 2033433139 VIH 
4124 
“ама 
UT o" COMIdILS$d)^ "2423 CD^JIHS£tHMÜÓ 21нМмапағаа - AWAL 
ΓΞ ΕΓΛΗΙΗΞΕΗΠΟ /"O»9w3f353102£139 11482 
r 
ΓΤ} 
ОМО DANIFIIHSFENMO DOINDIEL3I 711/82 
“за 
“ама 
LIHI DINIFIIHSFNMD 21971139 THD 
“941 
‘I 3583 99 
"IIIIFINIS 11H23 
CPFITILIL PIONIALSELNIIISFLII 1) 
` "DI Ман! 
{1 I 
САНУУН LSI DL 9 = I ΠΩ 
“ама 


ALE Als LT HA Er 1 ==“ L.I: α ο τα ΓΙ IH 


242 





3159002374. 1 HZ E PROS 


кєт DORIA LS FONOS SOMIT ΠΗΗΙΦΕΗΙΗΞΈΗΠΩ 2 1ΗΜΏΉΓΞΗΣΏΗΓΊΕ ΙΗΊ ΤΊΗΩ 
POM “ONTALS FLW] LAG OJSMISTAdIHSETHMOJ *LBHGODdf£O9NHOÓTq£180 11983 
EA KUNGINHZENMD CUACODOJdIHZAENMO ` 
"OROC) O3HI£JIHSTHHÜO "LH'OlC OJHITJdIHZEHMO χά ἜΛΗΠΟ 17182 
` N) МЭНІ 
(ΤΠ 0 A I 
эла 
"амэ 
"31Η Πα EAHDANIFLIHLNGD = ASLNIONd $350 `C H AD dH I*£13418492 МЭНІ 
HIS <> 91539 CHÖOIANIFLIHLNDI 31 
FT PL D = 3 O03 
ы ман! 
τν ΑΦΗ HD £254Hu4J JI 


oe OD ONS жи ама 
¿e 3573 +. ама 
Ak ISHI ж, M3 
гама 
3 
CAXIAS `¿ C yJIHS#FHIH0O 
'€ 0l 8 - 4 0d 
За 
Ha 


ед4 COANTELSHTIIJIHSENNMO 


ама 
6241224) COANITELSHTIJIHSFNMO CANS AD «ГОЗІН5Ұ%НМО 
£ OL = N 0g 
‘Da 
` быз 
‘J43 


“CP Yd LHS EMM 
ك‎ οι DD = Я OD 


il 


LAS CÖOIANITFLIHTIJIHSENMD 


ii 

77% 
т 
..7 
> 


= bse ae TL LEELA 


243 





“31904074 1H54+ НЧИ амэ 
"CONISISTUQdS >аззазжаныгайн MHD ΩΙ TCE BSS SI 
ONIALSFSII ISAINIIFLNIAII TKI МЭНІ δλδ dI 
“на 
(9 ΤΗ ΞΕΣΗΗΞΟ) Ιω δι 11511 TIKI 
'OHIHLASd3^3fhHB: ΤΗ 
TSSALNSIDFS0FLNd 11982 
"MIINIMFLIS TG) 
"SIINLINILSFIHITI 74) 

"£n 'Hida3dg$4 "Hi'da3g$« »glB8'72HB31 TIWI 
“НіЛЭ2+А  'ἩΓἸΠΞΩ͂ξά А Cf»^dIHStHMO 23054 1192 
ARBOLES” a СГ>ЧІН%жНЫМО 23053 71192 

єнїп А Т BALTAR “BND TEGO? ARTETA νο ΕΔΗ TIBI 
"CEIMIGILTEONO] CUNISESELBO »95HO0O $18 1$1HISM TIBI 


244 


dt Lint Arist ot Te. Pd ft s A II, T τις 





rf Test am 


HIDIN) 

«3 1Η ISD FON SH Td FARTS I 

ΓΗ Π.Ι ΑΠΔ ΦΣΓΤΗ 491 

"d 34i H32$* 0€ LnaÓ 

"MOQNIMFLIS 

"539n4:uu4 19393 19 

Жн ЧИЕ з “И Ба у> Га ΣΙ ΠΠ 31Η ΠΞΤΙΗἠ ΣΙ. 


'aRHIT30' ARRIBO O (DNDOEOTO C CIB3$030 OAxXEAMOO 


ΓΙΟ 1 WALSAS »9H0 T£4.39 
“π“ 132$0H35 
CHFIILIL OMISISTIMIGdELJ 
'CI1BI H3ls^4s 21Η 1. Πς 
IIIIFANIFS 
(COPA ILIL ^9HISILSEIMIOGdEÉl) 
“IM 
t< I 29H0 71 HALAS = 1] ΗΕ] 
“(ΙΗ WM3LSAS = CIILHTEIT 
z DL 9 = 
"АЈАЗ I 
3143 (+5 449172309 
"3143 Cho «291733 
"3143 CF? 9HO0 T£3 T 
“3143 «ғо ІнІжЛТО 
ὉΓΊΒΠΗ 330933034 


* 


ана 
7] 132 
TH) 
TIHI 
11H23 
1183 
711482 
THD 
TIHI 
THD 
TIHI 
лыш 
118) 
VIH 
3 

D 

n 

І 04 


104 


-МІБЗІЗО 
ο ЕЕ ee e eee eee eee eee de ee e be eee p bee be ged: ope een pee ds ds ds k 


Hl lO 3H HOILGHJO0JHI AHL 


AATQOW 


IL 


HISIMO glu9 318HIGOS3002 
dasn 31 MNA SIHL 
HIS II 


+ 


Ж 
>»: 
к 
+ 


КЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕЕ eee F ӘК ЕЕ ЗЕ ЕЕ ЕЕЕ ЕСЕ ЕЕ ЗЕ ЗЕ ЕСЕ ЕЕ ЕЕ ЕНСЕ ЕЕ ЖЕ e Ж ЕЕЕ ЕЕ ЖЕ Т ЕЕЕ ЕЕЕ DP Fa 


Ir I IJ EI E LUO SASS 


245 





231-4 I [1 


"H3343* fO 164£:3344312 
* LU HH I £2433H3 
d 429X0H33 


THD 
= ND 
NHI 


` МЭ 

"OESITdd ^ "JIQTOMIM WALSAS »301B^f44£42303H23 = AMIL 
"edIQgfOMIM HILLS “2 “чазайа ^LHOTq4JE£OLT£IIOSH сттыо 
πα ΙΙ Pyas IAHNAELNY THD 


τ 


225311 ἩΠΕΙ TIHI 


u u Z33303 'z»Ms34d 3*€4)3WnWf£l 1193 
CL FER :5333937I.-2 DVONISLSFLNIAIFLAI 719) 
Э = 4431 ЗЛІНМ 04 


= 

«9 111335 

CER OLAS 2033 SH MOILIAAII OMIM 3HL 98118 ХӨМІЗІзжіМіІЗажізе 
' 3 14.33531435 

‘HEI LIL >ONISLSFLNIIIFELII 


A431 
1 1133 
TH: 
1142 
Y 1H2J 


3 = 40 3 IHM 


"Э 


ег 


И 


= 


nu 
AD 


(390433303 
(14333403 


FF = Hid AIAN 
‘CHE FS “HEAD “Hod “HANG? НІН4 3143 (to 934 7124 


3143 Cds 


САП» 


53 «2353333 199 
Sand 3330035024 AMIN 
Sube esee ee ЕЗ КОКК ЯК E URERA ekk apk keo e Fe f k i k kp ЖЕК 


“ 


мт ZHl 1ΠΟΞΗ ΠΠΙΕΗΗΜΆΠΗΗΙ 139 01 J35N SI 3204320934 SIHL 


HIM 


+ 


+. 
+: 
+ 


ж#н dodo beer 


— “L-I а-ы ІІ Ғы 


246 





«Іг FE F1 


“ΠΤΙ OWA 


9Η Ξ ΦΡΙΤΣ Η ΤΙ 
SLOAN IENDSHS 
TATADEINSS 


ÖOJSFINIM 43155 7 “Ἢ "YAZANI »LBHD"T1H£0LTIIOSH 


BRO 153093 


ЭН 


е 85 


Ооо TO 


Soll ыер» 


κο SIUM 


ЛМІМЛ ΠΗ 331832) ` 


BEIM И 


Ачлддапа+жЯччыпыаж1 пя 
fC, „AILIAMFLID 
3 Π ΠΩΣ 1Η ΞΙΗ ΓΙ ΣΙ ΓΙΑ 
AUMLALS SL Nad tLe 
‘AMIENS 
ADHISLILSE£LINISdf132 
батазғанаЗ 

AH I 15S31H 1234145 


ола 
TIHI 
= HD 
лыт 
"T 1H2 
TIHI 
TIHI 
1 123 
VW 
VIO 
ἽΠΠΩ 
11929 
TIHI 


I= АО 3" IHM 


: ^ ES 
οι UM Gi 
il 


H 


. = . 


Sco. I aS 


(O. = 


ыз 


Do 
AD 


(524394113 
CT»439413 
¿0733333 


247 





ΤΟ имя 


SAT ISSR 14 FAH 19'S Л 

'9N1H 14.434 3$M930 
SALNADSS0F Ld 

"MIQOMIMEL3S 
SIINLINILSFIHITI 

“ΗΠ. ΗΠΕΙΡΟ 

r 3 14333.4435 

-CIESTEL ΠΗ “ΠΕΝ 


NHI 
1199 
NEBIJ 
THI 
TH) 
III 
THI 
БЕЛЕ 


"JI 130d 3201032034 : 37635 
SU YET hr k exe ex eMe eue kiq: ЕН ИЕ ЕЕ 


+ 


248 


As SANDS 591452939 JKL зіндап OL JASA SI 3300390343 SIHL ж 
‘3495 + 


Fedde adoos a 


= (Jb аа... T. LCT = 





'CONDOSTHOIHC “ΕΗΉΗΈΠΗΗΞ O3 gB)ATddEb4J3HO = ANAL 
"ONBEJdHe' 'DODZfdd' 'OMHf3JHZ AIDS WH 
(бп дыз з “ὁ 0434418 o LBOTd4f£0LE£IIJSH WW 
EEJ 'b3ddü8s439MnWkgLP. 1182 
'9 = ¿203433303 
(b = стулда “(993433403 
'CTM OSNHIBITEINIWJEÉLS2 717182 
id = Тамзаі» 30 (0 = Ημ 331HM Γη 
з = таыз ‘ANIL 
“алязжтамз5 сыз 
(ΠΗ OONHIBIPSELMIMdEÉL423 WHS 
“ΠΗ ΠΕΠΗΞ 382 
СӨЯЗІІІІ ΡΗΤΗ ΞΣΕΙΗΙΜ 113. THD 
з = NO ππιημ Πα 
Go = MO 


FFE SAA. ELH 3143 ¿> ΤΗ 
>. 09313300234 SE SHE OB d4 IJ 33985 дн! Sate eee O 
еж Ἕτος πας жи "CHEO “нала "HIZO ‹НЕЗӘ» 81Η 3143 CF? OMOEA 
“ж HOM er “CHATS “HOBO “HENS "Нбх НІНО ЗАЯ t^ GNNOASHOIH 
иж LOOP G ke “CHOLES “HHIH “HOES ἩΒΗ͂ΒΘλ BiHO 3143 (ғо QH(D3fM01l 729 
3143 CAMIL “амда “по 
“ЗАЯ CLA AAN 7124 
tJI 13013 ачйазашоча - OMASAAWSFLAO 
УИ М ЕЕ gt eye ege e eee p e doo: 
+ 
HOISITID? HI 33 TIM 1281893 Bo LYHL SOLYYSd0 IHL MAHN + 
SL 2321 395832: EJ 3395 30 30184 ан! МІНІЗС ML JASN ST “πε: “ΠΠ ж 
-INIFIIHSFLII + 


rer pepe pcp: fe pep PE ЕСЕ ЗЕ ЗЕ td миски 2 


uL) 


ЕТТЕ ATS MHS FLA) SS SILT E I TC .LIg:-— 


249 





5 Hi E 2 tS = Se LS 


"694953305 © 


"ON $343499*1390 JMA 
“JNA 
ΤΗ 3331 3Ξ ΕΠΗ 15338319 RO 
"INJMIFNIIHI - 30 
3149+9М35 TT 
"МЭ 


“INNDOIFEMDT DIMTIIAFIIFAIIHI = EdWSL NSHL 


о => 31 1 


ашсам ae. TF LUT ISA 


250 








Tr 


LIBR 






a 


| 


0 
K 


ЕТ 


| 





| 





